esp@cenet — Bibliographic data 



Page I of I 



PROJECTION EXPOSURE METHOD AND APPARATUS AND PROJECTION 
OPTICAL SYSTEM 



Publication number: 
Publication date: 
Inventor(s): 
Appllcant(s): 
Classification: 

- International: 

- European: 

Application number: 
Priority number(s): 



WOQ123935 (A1) 
2001-04-05 

OMURAYASUHIRO [JP] 

NIPPON KOGAKU KK [JP]; OMURA YASUHIRO [JP] 

G02B13/14; GQ2B13/18; G02B13/22; G02B13/24; G03F7/20; 
G02B13/14; GQ2B13/18; G02B13/22; G02B13/24; G03F7/2Q; 

(IPC1-7): G02B13/24; G02B13/18; G03F7/20; H01L21/027 
G02B13/14B; G02B13/18; G02813/22; G02B13/24; 
G03F7/20T16; G03F7/20T24; G03F7/20T26 

WO2000JP06706 20000928 

WO1999JP05329 19990929; WO1999JP0S387 19991116 



Also published as: 

13EP1 139138 (A1) 
H|EP113913B (A4) 
13US6606144 (B1) 

Cited documents; 

Q JP1 11 33301 (A) 
ED US5808814(A) 
03 JP9329742 (A) 



Abstract of WO 01 23935 (A1) 
A refractive projection optical system preferable to a 
projection exposure apparatus used at a lithography 
step when a microdevice such as a semiconductor 
device is fabricated- The projection optical system 
comprises a positive front lens group {GF) r an 
aperture stop (AS), and a positive rear lens group 
(GR) and is a both-side telecentric optical system. 
The relationship between the focal length f2 of the 
rear lens group (GR) and the overall distance L is 
0,065 < f2 / L < 0.125. The projection optical system 
includes at least one aspherical surface (ASP1- 
ASP6). 
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(57) Abstract: A refractive projection optical system preferable to a pro- 
jection exposure apparatus used at a lithography step when a microdevice 
such as a semiconductor device is fabricated. The projection optical sys- 
tem comprises a positive front lens group (GF), an aperture stop (AS), and 
a positive rear lens group (GR) and is a both-side telocentric optica! sys- 
tem. The relationship between the focal length (2 of the rear lens group 
(GR) and the overall distance L is 0.065 < 12/ L< 0.125. The projection 
optical system includes at least one aspherical surface (ASP 1 -AS P6). 
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>XL 1 1 , L 1 2. L 2 1) iiKLfcttlC, ^©3ft0U>X©i!> 
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£T, ffjiL&cfcp};:, fc£fcW©#j|&ft¥SPLTtt, ft ■ IE • ft 
• ]E ■ E©J3#T#i2g£WL-T£D, «©IE • ft • E « ft • E • E© 

5 \zW\mn%&W&1fi&?>. 



fit, «-*«W©tt^3t*SfePLIw*^Ttt, ft©»ll/>X»G 
1 WE©H 2 1/>X»G2 ©&/&3t#&£#*-, £©&$7t#£©Ht 
(£lRtf£2l'>X#Gl, G2©£fifc8H&$) &/31£L, & 
1 jfiA#>5«2 U>X#G2©*fcJS2BiBfl©^>Xffi*T0ffi»«: 
10 LI, ^ 1 ®Aj6>6»2 [SB^T©Sg|S^L <bt£<ht, ^T©3H$ift 
(2) (3) ^iltSit^il^. 

-1. 3<1/J31<0 ••• (2) 

0. 0 8<L 1/L<0. 17 - (3) 
±t33M$5t (2) M^^PLOIIii 

(2) iosawD, §fflS^MlPLi: 

fctt3»l&tf*2 U>X#G 1, G2©^f^H IllA^b 

&#3& (2) ©TE*TiaS(l:#Ctt, C©£j«#£Gl, G2T 
20 03fc#CDiRttfM3#3!<&D5i£T, ti, fttlMUHt £4X16(056 

«IA«fc8e>JC»4, *#5£ (2) ©TPSf-1. lOCSttli^i^f 

25 &#5i (2) © _t IS £_t Estate, SglU>XSGlCDft 

S iff £ tf* H< ft 0 1 £' 5 fc & , & & P L © ^ 7 V )\ - JHo © Bit 
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UK 

5 ^{^^ (3) tt, ±fE^#it (2) ©M!lt&saT?*oT, 

tf#2 U>X8©£jS3t*#G 1, G20tll§Itnfe©tS5. 
c:T\ £#5£ (3) 0TPSffieO. ltf§;t^Sb<, &#5* 
(3) <Z)J:ISIit£0. Hm:W^LK 
ST, 81BLtf«2U>XS0£fi&5fc¥fcGl, G2H '>&<it> 
10 2^«S»U>XIASP 1-ASP 3^:t»JL 
£©£jS3fc¥*G 1 , G2^0P$lASPl-ASP3©f^ll; 

IS 1 &tf!g2 U->XS©^Bfc^3SG 1 , G2it 1 OfeKT 

ST, #^WJ©S^^#^PLtC^^T«, 8JB3fc¥$PL©#» 
20 tzBtSOmUvCtb, S5lffiA^6»2iiB*T?CDffiK*LfrSi: 
0. 4 6<C/L<0. 6 4 - (4) 

±IB»5S (4) tt, a«3t¥»PLtLT©ailMfllt, ftJBft 
25 ±re&#5S (4) ©TIE£TIeI5«£, gI^iPLIi^tS)t 
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»5£ (4) ©TM£0. 5 2KKSf *ca:^»*UU. 
5 ±IS£#5£ (4) ®±I&£±III£«S, SH^PLfflM 

SEft^ © Btt Hlft ±f * * a» ¥ C i: Bll IC ^ « 

(4) ©±M£0. 6 2 5 iCK^f-SChdW^L^c 
Jt!e&#5S (4) ft«JS-r**^lC*V>Ttt, 8JBtt¥*PLW;^& 
10 < tfe nfflPllAS P 1-AS P 6 'SWTawfcj&tffSLV*. 

ST, fc^SgflyoStf&ft^&P LKS^Tte, 3M±© 
^SIt©W/XffiAS P 1~AS P 6 ett§:t*W^lK £ 
15 gd JfcttWCl^Xftft fe^pA/tfltJ*© 

{it, #iI»U/XiASP 1 -AS P 6 0&«i(K»LiB2fT 

* l < & < , p l ^(Dytmm&mftmi®? *>m$r a & 

AS P 1 -ASP 67&i)KH-Snfcffl*f©»OiS?B*E a ff-Stt, & 
0. 1 5<E a/E<0. 7 - (5) 

±13^^ (s) »*5ifi^PL©»jt*#atLfc±T©^3»iB 

25 MO^>XBASP 1 -AS P 6 ©8<B*iifcttB£&J£LfcitT?fc 
•5, S^l^XKJfc^T, #^Sl/>XOMiiIt^Si'iS<, 
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tc«t d . mm^PL mMimmzmmittz, z taws. u>. 

5 ±tE&#:£ (5) © ± H £ ± id l;L U>X® A 

SP1-ASP6 ©JSS6l3«t*JRS5e*d^#<3ftDa^fS«^DTa 
fc<, #® U>X©3£fc4>fc< »IASP1~ASP6© 

jE-t^ztifimmz^. zzr\ 8JB3fe£*PL0«3ft$$SK:$ji 

10 fcTSfcfcUtt, ft#SC (5) ©±R*-0. 4 2 llfgJtTS £ 

±f5£#s£ (5) ©T|g&T@5*£K:tt, *«iB^«©U> 

tt, (5) ©tk^o. 2tjag-r*c:t*J»*L/^. 

ST, #£ii^©fiJ&ft¥*PLfc£V>TBU TO#|PL« 
20 fott, 1 6EU:Tfc$££#J!?£l,H. CtlfCckD, iSi^f^PL© 

->?tmm%t%zti)mmtuz>« ±e*#j£ (5) £#ts 
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10 TlUfr&£j^$£Wt'£Wtt#]Efc*ft*fc«>, 8*Bn?fc*. 

2 0 0 nmPJT0l$MI©ra§l^§^, 
¥&PL©»«ia]±, Tftb£ISfcftll60fi±£BSIS0i!i£i:&a. 

^oft^i:4*3t» »ftaaoiii!i#s:fli^Tia:j^3t^*PLs«jft*r« 

±12©/t— fe>x-y« 3 2 %RTt»A§ ^£T, M3i^ 
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Ifil 5 7. 6 2 nm^Mli Lfcfc©T&tK SWftiC^LT 
>XL 1 1-L57) te, K (7*;ft*J^>!>A, C a F 2 )TM£ 

n i ii^T® d, ii £«fl©fii&#¥* p l a, m i iai* bis 

10 jEM*©M U>Xi¥GF, WDtS!0AS» tl<D'& U > 

IlSAW^It, ftOfgl U>X»G1. lE©fg2!x> 
XI¥G2, ft«D36 3 l^>XSG 3, ECDJg 4 U>X8G 4 , HP^DA 

15 ftiu->x»Gitt, ^ i SAgj^biiic, staitt©fti/>XL i 

1 1 IAflll;iRlltfc^-X*^IK®tl/>XL 1 2 <h£ 

^ L, Lltib©#^>XL 1 1 , L 1 2 CJ:oT, M&MW;<D%,fcU> 
X^MLTVi^o ZldT, ft 1/>XL 1 1 ©i§ 1 ©AfiJcDI/>X®£ 
ftU>XL 1 2 ©^2®BM©U>X®ttW^®^t)tf'^fiE$nT^ 
20 £ 0 

H2 U>X3G 2W\ P0»ttO4OOiEU>XL 21~L24St 
f-5. ftt)fll2SBfliOiEU>XL 2 4©*1®AI«©1/>X 

313 U>X^G 3 tt, pma»*t<0 3O©ftU>XL 31-L33^f 
25 U dtlSft U>XL 3 1 -L 3 3 CioT, PtflflMfc© 20(DMl^ 
>X£MLT^3o HIIT, ftt>m2ffiBffl©ftl/>XL 3 3 
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^4U>XSG4H SglSAflUDHMC* JUBAffifciaifiSlSjtt 
fc>-X*7^02O0El/>XL 4 1 , L42t, SflMCEl/ 
>XL 4 3 tfftt«c 
5 »5 U>XPG5 fi* mEMW<DhU>XL 
5 1 Mdi^©2^©iEl/>XL 5 2, L 5 3 i, ISlffiAfilfcfl 

t«IU>XL5 7t^ff§ t ^uT, £U>XL 5 6 ©12 fflBtJ 
(D !/ > Xiitt#»B5HMK £ »fi£ * n*C V> ft . 



ftjftSl 9 3. 3 0 6 nm££i*ifeftfcLfct>©T&0, 

si 2 icw-ra 0,^2 p l «, m i ® a» e> mi 

«PLH, ^lffiA»e>lit, A©8 1I/>XSG1, jE0SB2U> 
20' t©!3l/>XlG3, E<Dfg 4 1/>X$G 4 . HP&DA 

»iU>XSGlli iHAld^lii:, HI3»ttOftI/>XL l 
1 t, M&fglffiA#JlCftttfc*-X#X^#tf>tl/>XL 1 2 
ft, zn*><DM.ls>XL 1 1 , L 1 2 Cfc^t, M£b«©IU*l/> 
25 X^Mbtl^. ftU>XL 1 1 CD»2iSBfl!01^>Xffit 
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US. ft*, inb 2 00ftV>X'L 1 1, L 1 2«&lC5£#7*j&> 

. JR2 U>XSG2 tt, f&liBAffilfrfcJBI^ Pfi^^03^cDIEI/> 
XL 2 1 ~L 2 3 M£fl 1 ® AfliJtCfttf -X#XJ6M£CDIE U 

5 >XL2 4<h«ft^. C^T, *t)»l®Affl©iEU>XL2 1©5B 
2ffiffl©l/>XMa#^®^^iC^J5£$nTl/^ 0 SB2U>X»G2lC 
*HTtt, 3^<7)MaiEl/>XL 21-L2 3 ifiEKXyZfr 6J&fi£$ 
ttT&D, j^-XiJXMOIEU^XL 2 4^s5^6M$nT^5 0 
£13 U>XmG3\t. BG3it©3 90*U/XL 3 1-L 3 3 £W 

10 L> Cne>ftU>XL 3 1 -L 3 3 CJioT, Sflit©2^0^1/ 
>XMLTt^« ^t, ftfc»2i5Bffil®AU>XL 3 303*1 

ffiA«a©u>XiBa**BSi»tti=:^snT^*. H3 u>xmG 34" 

0it©tl/>XL 3 1 ~L 3 3 7XT$J5fc$ttTU5. 
SS4t/>XSG4H, m 1 ®A#U 10 WlIC, jgl®AffiiJt[HIffi£fp]tt 
15 fc^-7X7XJF^^IEU>XL 4 1 t, % 2 MBiJKM&fattfcW 
%m<DsEU>XL4; 2 ^l®A#Jt6®^rs]^ffc^-XiJX^tt0 

£5 U>XgG5&, HlffiAWblfC, HlfflAKM&fW 
20 fc/^X*X^^cotl/>XL 5 1 PfliM£tf>IE!/>XL 5 2 

$ 1 fSAfiiJl;a®^l^]^fc4 D©^^^^X^^©IEl'>XL 5 3 ~L 

5 6 1, niwAmizmmzmfznm&oyfiuyXL 5 7 t^t 

% a ZZr\ ^-7^XM0tl/>XL 5 1 0J|2®B#J01/>X® 
£^r:XXJXW©IEI/>XL 5 6 ©f!2ffiTOl/>X®<h&#3$®il£ 
25 #£tcM£ftTU£ 0 ffl 5 U>Xi¥ G 5 i^^Tlt m&w&o 
lEUyXL 5 2#gET7&fiJt$nTi5!3, aOOU>XL51, L5 3 
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miS£#?;*fr5fc£U>Xfc»jrr*;:£##*U>. 

g 1 &t£S2 l:*UT. lffiAtf* 5 ©ft l^Xffi 

»2^JKtt^U>XiB0ft$¥f| 4 ^3?iJfcli#l/>Xffi^e> 

^<z)i^>xif*Toffi«PB, m4m\z\tv>xttm. msmzmmm 

#8ffi?B#fcm~F05*; (a) Testis. 

zQ> Y2/r +AY 4 +BY 6+ CY 8 +DY 10 

1 + V i-(l+Ac)Y 2 /r 2 +EY12+FY" •••(a) 

15 Y SOUS 

r : M^fflWS 
ac : Bll^^ 

A, B, C, D, E, F; 

gfii&K. #M«A, B , C, D, E, F£*Lfc. 

m i hwjosmm (157. e 2 nm) xom^oymmmui . 

25 5 5 9 3 0 6 7 T360, iSfi+lpmStf) (DBft^omtw (5HR) 
tt - 2. 6X10 - 6 T£>&, 
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10 



15 



20 



25 



m2%mmomm&& ( 1 9 3. 3 0 6 nm) H'0^^yX 

{^m^) (omm\t 1 . 5 6 0 3 2 6 1 -e&o, 1 pm^fc 
rxDmmmo^ikM (#tfc) 1 . 59xio" s ts§. fix, ± 

fSSM*SMfi ( 1 9 3 . 3 0 6 nm) T?<OftS©Jffi*f*tt 1 . 5 
0 1 4 5 4 8T& 0, 1 pmM§fcD<0®#f3p®£{b* (MO « 

- 0 . 9 8X10 ~ 6 T;&£ 0 

ift*, WTCOS 1 &tf^2 ic&^T, Si02«5&;tf CaFaliM 
5S-ttl-?n*b, d 0 \tm 1 ffiAfr6ftt>36 1 BffAfflOiit-eOEIft, 
WDtt*t>l9 2BBBW©iS3^SIS2iiBaT«)E(i (fH&ENE) , j3 H 
W , N A II 2 M B « O m Q K ; ' $ Kg 2 ffi B ±T O <* * - y^t 

«« 1 » 

mimmm mi) 

d 0 = 40. 6446 (mm) 

WD * 10. 8134 (mi) 

|/3|= 1/4 

N A = 0 . 7 5 

<t> = 23 (ram) 



(mm) 



#7 3. U>X 



(mm) 



-446. 6132 
554. 7232 
-92. 3259 
-6695. 3973 
3832. 9930 
-179.0867 



12. 0000 
22. 5800 
46. 8618 

1. 1305 
50. 0000 

2. 1599 



CaF: 



CaF: 



CaF- 



ASPI Lll 



ASP2 



L12 



L21 
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7: 


552. 3099 


44.4635 


CaF 2 




L22 




8: 


-337. 8904 


72. 3130 










9: 


416. 2197 


34. 5857 


CaF. 




L23 




10: 


-885. 0528 


1. 0000 








r 

D 


11: 


179. 8393 


45. 7388 


CaF 2 


ASP3 


L24 




12: 


-3356. 1983 


59. 3145 










13: 


-4096. 8404 


12. 0000 


CaF 2 




L31 




14: 


160. 6568 


14. 5833 










15: 


-317. 8664 


12. 0000 


CaF = 




L32 


10 


16: 


146. 7839 


35. 8889 










17: 


-96. 9946 


12. 8163 


CaF 2 




L33 




18: 


190. 5253 


13. 502 1 




ASP4 






19: 


-335. 6495 


50. 0000 


CaF 2 




L41 




20: 


-220. 3094 


1. 0000 








15 


21: 


-2 196. 6594 


26. 1615 


CaF 2 




L42 




22: 


-200. 6039 


62. 7317 










23: 


245. 0000 


38. 2977 


CaF 2 




L43 




24: 


-522. 0290 


1. 0000 










25: 


CO 


17. 3237 






AS 


20 


26: 


-268. 6720 


20. 2571 


CaF 2 




L51 




27: 


312. 7719 


6. 2767 




ASP5 






28: 


421. 1502 


30. 5995 


CaF 2 




L52 




29: 


-570. 5232 


1.0000 










30: 


392. 5194 


38. 7693 


CaF 2 




L53 


25 


31: 


-392. 6194 


18. 3534 










32: 


208. 4943 


34.4190 


CaF 2 




L54 
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33: 993.1946 13.7466 

34: 100.1780 50.0000 CaF* L55 
35: 182.3029 1.4636 

36: 100.1446 20.5148 CaF; L56 

5 37: 166.7499 6.9737 ASP6 

38: 23871.5667 36.7374 CaFs L57 
39: c° (WD) 



ASP! ASP4 

10 k : 0. 000000 k " : 0. 000000 

A : 0. 193140X 1 0 " 6 A : 0. 103662X 1 0 " 6 

B : -0. 824604X 1 0 1 B : -0. 141741 x 1 0 0 

C : 0. 290280X 1 0 " l 5 C : 0. 495429 x 1 0 " 1 5 

D : -0. 163368X 1 0 " lB D : 0; 567158 x 1 0 _! 3 

15 E : -0. 748150X 1 0" 23 E : -0. 655441 x 1 0 ~ 2 3 

F : 0. 19 1873 x l 0 ~ 2C F : 0.227245X 1 0 "" 

ASF2 ASPS 

k : 0. 000000 k : 0. 000000 

A : 0. 489084X l 0~ 7 A : 0. 166512X 1 0 " 7 

20 B : -0. 220485X 1 0 _Ii B : 0. 572516X 1 0 3 

C : 0. 962305X 1 0 _1 6 C : -0. 931419X 1 0 7 

D : "0. 287934X 1 0 " 20 D : -0. 141990X l 0 ~ 2 1 

E : 0. 318426X 1 0 " 25 E : 0. 347373X 1 0 " 26 

F : 0. 736564X l 0~ 30 F : -0. 357575X 1 0 " 3 1 

25 ASP3 ASP6 

k : 0.000000 k : 0.000000 
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10 



15 



20 



A 

A 




A 


• -0 827300 X 1 0 " B 


B 


: -0. 254455X 1 0 " 12 


B 


: -0. 150446X l O" 10 


C 


: -0. 464126X 1 0 ~ 17 


C 


: -0. 119559X 1 0 ~ iA 


D 


: -0. 307104X 1 0 " 21 


D 


: -0. 367677X 1 (T 19 


E 


: -0. 247414 x l 0" 27 


E 


: 0. 140360X 1 O" 22 


F 


: -0.475856 X 1 CT 30 


F 


: 0.443761 X 1 O" 26 



m 2 )> 

m2mmm (02) 

d O = 50. 2691 (ram) 
WD = 12. 7196 dm) 
I 0 I -1/4 
N A = 0 . 7 5 
0 =26. 6 (mm) 



a? 7s mm 



V~>% <t) e f I 

dm) 



25 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10: 
11: 



-310. 0151 

303. 6996 
-100. 7999 
-223. 9596 

723. 6127 
-326. 4452 
1771. 0971 
-289. 4624 

315. 8237 
-982. 0234 

177. 1 899 



14. 
3!. 
43. 

9. 
40. 

1. 
46. 
104. 
54. 

r 

0. 

46. 



1998 
5711 
9802 
5226 
8525 
4173 
9449 
4363 
1717 
9069 
2445 



SiO: 



SiO; 



SiO: 



SiO, 



S 1 0 2 



CaF: 



ASP1 



ASP2 



ASP3 



Lll 



L'12 



L21 



L22 



L23 



L24 



61. 615337 
66. 565666 
66. 983185 
93. 367592 
1 16. 401726 
120. 452324 
127. 712166 
129. 745331 
129. 661499 
126. 792755 
109. 210121 
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12: 


2145. 8394 


52. 0242 








103. 951401 




13' 


-383. 7553 


14. 4116 


S i 0s 




L31 


70.429657 




14* 


103 2214 


24. 7417 








57. 789726 




15- 


-406. 0024 


33. 8665 


S i 0 2 




L32 


57. 333916 




IB- 


264 3030 


20. 2564 








55. 370338 




17- 


-130. 6551 


36. 7937 


SiOz 


ASP4 


L33 


55. 433979 






243. 2466 


22. 7571 








68. 153618 




39" 


-214. 9802 


30. 3809 


S i 0 2 




L41 


69. 129860 




20- 


-138 6461 


1. 6720 








78. 097023 


10 


21* 


CO 


21. 7611 


Si0 2 




L42 


88. 842262 




22' 


-503 4971 


3. 2133 








92. 214386 




23' 


300. 0000 


39. 0994 


S i 0 2 




L43 


100. 787971 




24: 


1276. 4893 


64. 3575 








101. 914316 




25: 


CO 


17. 6348 






AS 


107. 438789 


15 


26: 


634. 9754 


23.4375 


SiOa 




L51 


1 12. 544273 




27: 


428. 5036 


1. 0000 




ASP5 




1 14. 046783 




28: 


374. 4189 


48. 2150 


CaF 2 




L52 


1 14. 698341 




29: 


-377. 2840 


5. 8246 








1 15.519508 




30: 


312. 6914 


30.9155 


Si0 2 




L53 


1 15. 577393 


20 


31: 


1319. 1903 


24. 0395 








1 13, 770447 




jZ . 


979 'XA'Kl 


O J. O i ( 1 






L54 


107 279770 




33: 


2421. 5392 


21. 5533 








103.25 1373 




34: 


111. 2389 


35. 3044 


SiO? 




L55 


82. 084534 




35: 


217. 9576 


8. 7809 








74.716202 


25 


36: 


1 17. 8762 


24. 0827 


Si0 2 




L56 


63. 873623 




37: 


206. 3743 


8. 3992 




ASP6 




55. 041325 
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38: -4906.7588 47.4235 SiO = 
39: oo (WD) 





ASP1 






ASP 4 




5 


k : 


0. 000000 




k : 


0. 000000 




A : 


-0. 140916 x l 0 


- G 


A : 


-0. 879103X 1 0 " 7 




B : 


0. 565597 x l 0 


- 1 1 


B : 


0. 950068X 1 O" 2 




C : 


-0. 301261 x l 0 


- 1 5 


C : 


0. 184679X l O' 15 




D : 


-0. 207339 x l 0 


- 1 9 


D : 


0. 197988X l 0"' 9 


10 


E : 


0. 554668 X i 0 


- 2 3 


E* : 


0. 107088X l 0" 23 




F : 


-0. 585529 x i 0 


- 2 7 


F : 


-0. 173148X 1 CT 27 




ASP2 






ASP5 






k : 


0. 000000 




k : 


0.000000 




A : 


0. 319500X 1 0 


~ 8 


A : 


0.401293X l 0 _B 


15 


B : 


-0. 616429X l 0 


- 1 2 


B : 


0. 300603X l 0" 12 




C : 


-0. 170315 x l 0 


- 1 6 


C : 


-0. 310130X l (T 17 




D : 


0. 48691 1 x l 0 


™20 


D : 


0. 269304X l cr 22 




E : 


-0. 144218X 1 0 


-ZA 


E : 


-0. 108809X l <T 27 




F : 


0. 926412X 1 0 


- 2 9 


F : 


0. 341338X 1 0 " 32 


20 


ASP3 






ASP 6 






k : 


0. 000000 




k : 


0. 000000 




A : 


0. 263695 x 1 0 


— 7 


A : 


-0. 141220X l 0~ 7 




B : 


0- 676253 X 1 0 


- 1 2 


B : 


-0. 760266X l (r 11 
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±tsst 3 c^r a o > * 1 2 JiiB^#^^it £ it 

^PL0i2lB±T©i)Ki@^St 1 

lit, 13 (A) K»<GY=*11. 5t*WS^U^*±J^lRlO 
ffiJRgE* 13 (B) Mi«Y=5. 7 5 fcfcttS* 'J v^JKfrft© 
0 3 (C) te*6*5Y«0 (fttt±> \Z&ftZ*Vi?-t1-M 
15 |RlOSiJRS0> H3 (D) SMY=11, b\Z&ft%D-i?9)W3ft<D 
MS (E) ttMY=5. 7 5tli5lt5t^^J^©it 
Ml, El 3 (F) (ft«l±) C*ttS*^^;i/*lRl©8|JR 

||t®S. 03 (A) ~i!3 (F) O&MSIHC&lAT, £ 

»ttftftA = 1 5 7. 6 2 nm te£5JKgffl&* ttttftft 

20 IA= 1 5 7. 6 2 nm + 0 . 2pm + 0 . 2 pm) (3 ±5 

RgffltiU -J&»i*tti££ A — 1 5 7. 62nm~0. 2pm (S« 
6-0. 2 pm) fcA*JRaft*&*L/TV^. 

1214 (A) liftitY-13. 3fcfctt**U5>*±;k&l*l©« 
4X^121, ES4 (B) 6 5l:i^^'Jy*t^l(!10« 

25 JRMl^ 14 (C) MiftY=0 (ftfltlJt) Uv^Jl^fS] 
CDMMSL 14 (D) teii©Y=13. 3 iC^tS+hv^l^fr©^ 
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iRM, 114 (E) tt«J(Y=6. 6 5 )V15\to<DlRqL& 

BK 04 (F) \$&MY=0 (3ttt±) n*^su-5?^;^i^o*jRa 
mrhZo *fc, H4 (A) (F) OfrBtttSBtCfc^T, 

}«SA = 1 9 3. 3 0 6 nm fcJ;5JK*tt*L feiHttifi 

5 *A = 1 9 3. 306 + 0. 4pm 4pm) £«fc5JR 

mM%, — jfe*»ttafeftA = 1 9 3. 306nm-0. 4pm (SM 
ft-0. 4pm) fc,fc5JKglft*£8LT^*. 
HS^^WS^^aO, |glll»]<Z>&l^f^PLT'l3:, 18 On 

10 bf, ±0. 2 pmtV^jftft*lCbfct)Sjf tfedl^lSiE^filcSn 

-€-©-1'^-v7^-;i/Hl^lT, M&Hfaome. 6 
mm, ^Sff^^fS]CDijs2 2 mmOl* i^Ol^It^lSt § : t 
20 ifiHt*. £fc, m2^«©Sf^^#^PLti, fcg2 6. 6mm© 

|p]©*18. 8mm, ^ItScTjp^I 2 5 mm Q&35mkV>m%mWL% 

*^hj©^ 8 &tf US 9 08UB3t¥£©#a&£J6©#aB0-W 
25 !C-p#M-f3o I10-S14I1 *5B?S©^8&tX*9<3DttJK^ 
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C±iE©H 1 &tf B 2 0S«3fe##fc, #SS§fJ©3g 8 RUB 9 ©&!^ 

7-7 t LT©$S^S1£T&3 7XAW©7 * hl/vX h©^M 
(S3tM) s^fit^ns. fit, IEfiSf*0ifU 
10 >XfGFt, EBSf*©^U>XSPGRi:*WL, ffil/>X8GF© 

& s « , & -f 1 1> 1/ > x ® g f © ifi «i ± © ft fjj ,1 ° m k \t m & $ n 

il/>XiGR fc, S«^^^©ifi*ftlfiffitt^ bfl 2 ® B ^TiC&ST 
15 o-l1©l/>X©H££^-9\ 

Sfc, 01 0-H1 4©^Jtr«, HPttOASttWl^>X»GFttl 
1/>X»GR tOMfCi2llSn*. 
fit, 01O-B14O«©fiM*»tt, 01- H 2 ©Mi IHltS 

20 ^T'*§. £©ISH, *«©S«3t#3RK:*^T*), mZWMtLTO 
(7X^7) ^7-7 iUT©!!^^ (9IA, zfV-Ym) 
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^©§5 (CaF 2 } CDS (&JB1;) £xW 7, 0 M tfftH t y 
(kg) , *©ftU>X»GR©jHS.*ffili*f 2 (mm) , *0&fS3lfc 
3fc#©0H)!l<Z>**HP8fe£NAw£:L, /t?* — *x (mm) £&©£ 

x = f 2 ■ 4 | j8 | • N A w 2 - (10) 

zcoms, ms (b) at. fcsf^^Tfisns 

^dSttSt, r^?SD©^grd IS (r efl +dS) ifctK 
xV X£#D0ft3ttU>XLfcft«1-*n&©*2 lot, 

y^4 x - 2 0 0 -( 1 1 ) 

(4 x/1 3) + (1 0 0 0/1 3) -( 1 2) 

4 x- 4 4 0 -( 1 3) 

20 y ^ 0 -(14) 

S8 (a) tt, ^mmoMmommiz&tfz>/^7*--$>x t^om 

y (T^X^Stiftfcl^l) £©Hffi£a*U £©0 8 (a) 
£I^T, 1SB 1 , B2, B3. Rtf B 4 tt-tn-fttiMI (y = 4x- 
200) , Ititl (y= ( 4 x / 1 3 ) + (1000/13) ) , it $ 
25 (y = 4 x- 4 4 0 ) , (y=0) &*LTV>3 e Sot, 

(11) it- (14) 5£©&«£*i/t-f (x, y) ©IfiHtt, 0 8 
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(a) 0KU6B1, B2, B3, B 4 TBS ttfcff9fcE?©fll«B 5 Tab 

1 7 0 - 2 0 0 nmm&<D&&®TKMZ£fcZftm<Dtii&(D9t#ttn 

£ I- * £ 5 © ffi ffl S y & '> & < T 5 £ <h # a S L ^ . 

15 ^#ij©^^(c:3iffi1~^C fclcSSIU iSfi2 0 0 nmaT©^l:Ml/T 
g 5 CO 1 y £ T * § £ 1 1 ffl 7i X JtX £ 0 tt IE & & iff K fr "5 fc & , ± IB 
©S#©i#jE?j£ (»5©fltyTft!HBT#4) t» Jt01ffi/McJ;$*liIE 

20 ^f^iC (11) SiJglft^*^, BP^tt»B l©±Oft«B 1 eT? 
25 MJB'J^^ffiCiSfiJDEattjE^** OfTfeai^tlwa^T, Sift (I 
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tL-T. (12) £JSJ£L,fcl>«£, IP5it»B2 0.t®«# 

(i3) zm&Lu^ms. i^i^B3o^u©it 

!iVs. £*5, gSCMyttOXttiECDttTSSfc*, &#5t (14) 

NAw> 0 . 7 2 - (d - 1) 
y < 7 5 - (d - 2 ) 

i>„ Mi;. seo^cjt^SttissttTttffiiiTfesfcft, ^ft-as (d-2) 

(mm) f©SMfl»il©I^SP^NAwilt &T©& 
£ J£T £ £ t #S S b Vi . 
20 1 1 0 < f 2/N Aw< 2 0 0 -(e) 

f 2/NAwODlWS (e) OTKKTCftSt, 3VJ&^ * 
jSURJS, x^^h-^aXfOtt^JRaoajE^ffllliiftD, f 2/N 
Aw©l^frS (e) <D±m&±lZt£%t, &&m<DmmmM t & 

IE £ Sfc&Kte, (11) ~ (14) ^DfeStC&l^ 
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ftte^KTOS^ffjt (15) ~ (18) zmztzzttfimsb^. 

(9 x/2) - 2 7 0 -( 1 5) 

y g 9 0 -(16) 

y ( 9 x / 2 ) - (855/2) -( 1 7) 

5 ySO -(18) 

m s (a) csu-c, unci, C2, C3, c 4 tt-tn-en* 

( y = ( 9 x / 2 ) - 2 7 0 ) , Silt ( y = 9 0 ) , M ( y = (9 
x/2) - (855/2) ) , Refill (y - 0)' *tfLT^«. 
t, *fr^S (15) ~ (18) vmtcT (x, y) OfBBtt. IKl, 
10 C2, C3, C4TiKntEfti©fiC 5T*9, CO«C5« 

ff#ftttiftft#2 0 0 nmUTTSit^C 

M © HIE tt« a Iw ft S tni: J& C T B30£S © fit fifctfltiifc tti 

{gT&*§< 0 B3fc3t»tUTWA«A r Fl*'>7l/- ifftS (ftft 1 
9 3nm) £WlT§i§^ ifWjIU^TO. SpmJ^TT'O. 

© *$ IE * ft ic i: o T fi $ ££ $ B J Cli IE T t % . 

£®& JTIt JKM & WF #iS EB ft \z m tLT £ UffiSf & fifi$T 5 * \z ft, K 

25 ^a^ti/^ 

(11) - (14) #iRfc$ttTV*3#, gs©* 
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0iy<4 0 -(19) 
2^A - (2 0) 

5 unconTKB-rst, 9) ^a-r^a^i-ft, 

© fi y tfttm M'PU^tzi>b\z, fc#5£ (1 1) - (14) «fc9«l/>X 

56JR£ffiIE#£ffiW£fc*fcfiCfcS. ^©tf #M©®I& 
ffi 2 Met 0 4>fcV>4:, SflPKJR«ttliESnfc«««»OlBHd«* < fc 9 

tfr 5 fed t tt, ^ © tmmomt 3 ® -es * z e> cs? £ 

15 Sfc, f5©iy!:ouT^^ (19) £liftfc5&©*#£»t 
fc ±1 £ Id & , ^ 4 1 © # $® © A t L T \$ l - 5 #a * t V^c 

4 0 ^y < 7 0 -(21) 
lgA^ 5 - (2 2) 

d:co^f*^ (2 1) *Jj3JSfr-6«^ICtt, g5C*y*«Ji3Btfcfc*, 
20 &#5£ (11) - (14) iOSl/>XSGR©aftE«f 2^\ 

^ (19) ^^3i1"^Ji^{dit^Tfi<^:^Tt^o iiftotm 

«iart-rjRS*ijE&AfficfT5ci:*«T#5. (22) a>e>*m 
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OflftfiKDft*: W P ft N A w fcmT © £ft * if J£T 3 £ t #3 * t K 
NAw^ 0.6 5 - ( 2 3) 

jBft^SfcioTfi^SttSftoaMfeftR e s <D J; "5 K & £ . 
15 Res=kl ■ A/NAw -(24) 

tot, I3eSftA« 2 0 0 nm, ft^BOftNAwfcO. 65tL 

t?Z>£* $fc£R e s »8l 1 5 4 nmtfti. lot, 2 
0 OnmHTibT, fcfrS (2 3) ^MtSCtl^oT, «rt 
20 © M 7, * & Sit 5 fc #> K 6 n 3 . 
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(kg) tlTUS, tit, &U>XmG'R<DM&V£M%.f 2 (m 

(mm) S (10) £<D£?\zM%.bfct%\Z, ik'&iZ. (1 1) - (1 

5 H9tt, £©£;K<DJ&i6fc*5tta/'*7;*--*x (mm) t%l<Dti& 
®Iy (r-fXi'tCillfclM) (kg) tom%v^L. Z(D 
0 9flDBiSftB 1-B4, it^C 1 -C 4 ttH 8 (a) t^lDT^D, £ 

frsc (i i) ~ (i 4) *«flits$n5«(«tt, iSBi-B4ts^n 

BP^, r±gfctfft (£2(D$m) CfiJRgJSEffltm (HI 

^fllCJfe^T, -tOiRfctffl (I2(DM) tLTtt, 53?©*^ 

mi©tfftilTI4S5 (^nttH8 (a) <7)^«S©^Ji 
20 £#£1*5) ^7yftA'U^A (BaF) . (L i F) 

0HAKII#J£*3&*1 7 Onm&T (fclAtffe* 
157nm<7)F 2 U— if) fcfcfci, **SfcfcK:*©±S& 

©«4iLTH t5iai&^ltf4 (531, BaF, L i Ff ) #ft 
25 fflSns. 

H9t*(nT, (11) £?ft£UfcHii&, &l/>XSGRO 
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ZLT* (12) zm&Lfc^mt* mimmom 



affiffll^tcffliASfcafelctt, (d-1) , (d-2) £#£1" C 

JRUfc^JMClilEbT, feiR**«*t:aE"r*fc«)ttt. &#5S (e) 
Sift fcflt^gS LV>. 

fit, *^tI*^Tfe t Ml<D$m®&y&'3l\Z'J>tz<LT> fro 
itwm'Mz&Z&W&®niE%&1ftlzft51tib\z\ts (ID - 

15 (14) «fc0fe3EC*^*#T?&4±IB©**fl i S (15) ~ (18) 

mt&C5\Z (x, y) 

0 9tw^^T> f-^AlU ±fB©3gl£fiSWfcfti&l/"CV> 
£ D ^©fgl^WJiC&^T, MftfcmtFz U— *f©15 7nm (1 

20 7 0 nm&T) , U>X©W (SS2CDtm) &£TE£T&D, 81 
©ftftOfcy 14 0T&5. k&, -^©^ 1 USS^IK&^T, &U>XS 
G R ©^ « f 2 « 1 1 0 . 6 n m, 0 . 2 5, ftfl 

Oi^lPRNAwttO. 7 5TS§fcft, /^^ ^ — ^ x = 110. 6-4-1- 
0.251-0. T5 2 =6 2. 2 (mm) ifcO, A 1 tt«fc 9M£ U^tS 

25 «C5i:«S?Tlri5. 

«J©II^©MllMW;:^TM-ri>o &T©3t3l!«J 
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tlTFWHM {*MD 0. 3 5 pmCll, m% 1 9 3 . 3nra 
± 0 . 17 5 pm©MTe'KMMlE£fToTU£fe0T£>£o 

7) tt. iT5^ (£f£5£ : S 10s ) TMSnt^S. @P'*>, fi 

% 1 ji Affile SiiK, fcCDs&l U>XSG 1, 2 U>XSG 2 . 

ft©g31/>XSG3, IE0SS4 1^>X£G4, HONDAS, RtflE 
©!g5 U>XfFG 5 L, ^1 l/>XfG 1 ~H4 U>X»G 4 j^ifl 
15 1/>XSGF4»*1, ^5 U->X#G 5^ftU>X»GRiiJStT 

JBlU>X#Gltt, m l®A#J^6J«iC fia^fglffiAfjJMtt 

XAX»ttOftl/>XL12t*#L, m6©ft!/>XLl 1, LI 
20 2fc±ot\ iaitt©I#:!/>X^Ml/T^§. t^>XLl 1 CD 
$ 1 ®A«0 U>Xffi> RtXftU>XLl 2 0D^2fflB#JCDl/>Xffili 

tnfftPifAsp i was p 2 irMsnxus. 

1/>XL 2 1 t, Mffi§»li5Aflil;:ftttfc*-X#XJP#®jEl'>X 
25 L 2 2 i, jBifiiJgtt® 3O0IEU>XL 2 3~L 2 5 ^fto c ftfe 
H2ffiBf!jCDIEI/>XL 2 5 CDff! 1 jS AM® V >XW\t$mW A S P 3 
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ft 3 U>XMG 3 ft, H 1 M AMX DUitCfiffi&ifl 1 iBAffllwflltfc 
^-Xi?XiK©ftl/>XL 3 1 t, mmMVl<D2 0<DM,)/>XL 3 2, 
L33t$f :nf»ft U>XL 3 1 3 3 IZ iot, Mdb^O 
2^©^1/>X€MLTI^. M.>b'£2wBm<DM.U>XL 3 3© 
|*2ffiB$iJ©l/>X®i3:#MAS P 4KJgfiESnT^4. 

g4U>XSG4H lffiAlJUDIIiSC, fglSAfjncOaffi&ipJtt 
3t^-X#X?##© 2D©IEU>XL 4 1 , L42t, MWt^IEt-' 
>XL 4 3 ££*T£ 0 

^>Xs*grt**>&33S5U> x$g 5 is, mi ffi <=> Ji ic , 

mwmfl<DflU>XL 5 1 Mflff;M£©2^©IEl/>XL 5 2, L 5 
3t, gl ffiA#Jf;:fiS&frttfc;*-X;*JX^$©3 0©IEU>XL 5 

4~l 5 6 mi mAm\zmwzmtftz¥-wmi£0M\/>XL sit 

vmtZ>. Z.Z\~q\ IEl/>XL 5 2 ©Kl 1 ®A$J©^>XE> TkTSlLU 
>XL 5 6©m2ffiB©J©U>Xffil^n^a»®ASP 5StfAS 
P 6 !:MSnTH§ 0 

Jgfflklfc^T, ^^^^^©^IjittJBra^^iS^^^ (12© 

Ui, IS IffiAffi^blliC, ft©!£l 1^>XS£G 1, jE©*2U>X» 
G2, ftOS13l/>XifG3 1 U>X#G4, BBP&9AS, 

£^IE©!g5 l/>X^G5^tL, il U>X1¥G l-g4 1/>XSG 
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4 ifiWi V > Xif G F \Z.%fo L . » 5 U >X£G 5 tfft U >X8 G R 

fg l U>XSG 1 te> fg l®Affi^ biffin fi@£fil 1 SAfJJMtf 

ztizmm®M.u>XL i 2 t*%L, :n^©ti/>XLi i, li 

^IffiAiO^/Xffi, &tf£U>XLl 2 CDfg2®B#j£>lx'>Xffi&, 

-en^n^MA s p l&t^As p 2!;M5nx^§ e cne 200 

I2U>XG2H |g 1 MA»bj®iC, M^fglffiAMKn^tfc 
^-X*7.^0iEV->XL 2 It. M&WVXO 3 -DO IEU> XL 2 2 
~L24i, &m%%lffiAmizfatttz*-Xl)7,B®iV>JEU>XL 2 

5 at>^2®BfJj<7)iEU>XL 2 5 0ll BAiOi/>X 
Stt^lASP 3 (CJ&JfcSnT^S. %2 U>XiG2 0)iT©l/> 

xiie^tf^x^bMSftT^s, 

i3l^>XSG3li, II lffiAfflfrbJiC M£H 1 ©AUtfatf 
fc^Z7*X^Oftl/>XL 3 1 t, IHlt©2^ffl|k>XL 3 
2, L 3 3 t $tL, cne>AU>XL 31~L33IIJ;9T, ffi£bff£ 
tK0 2t5©&#U>X£7&J3fcLTVs£. ::Tf, ft 2 ®B$!I<Z)#[]/ 
>XL 3 3©|2 raB{fj0i/>XBte»®AS P 4 £J8fi£$ftTV>5. 
113 U>XPG 3 4>©iT©lU>XL 3 1 ~L 3 3 «51*'7^tl 

i4U>X!G4H H 1 IAIJJ; |llA|jflG!!I«[P]lt 
^^-7,^X^fcCiDIEl/>XL 4 1 t, fg 1 fflAffltlHSSlRlttfc.*- 
X^Xff^©jEl/>XL 42i, ITOffiM*<7)JEi/>XL 4 3 ££*T3 0 
CCT, 2^©IEU>XL41 > L 4 2 7 b^J&£n> % 
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2®BTOIEb'>XL 4 3 tisH^bMSnTl^. 

%5U>XWGo\t, miSAffl^blil^ H!Hl»iU>XL5 
1 M6^^©2 0CDjE^>XL 5 2, L 5 3 <h> II SAiJtM 
£fn]tf7c 3^<£>^-^£XWGDIEI/>XL 5 4~L 5 6t, SHit 
5 Oftl/>XL5 7tSttS. il/>XL5 l©i2lBi® 

U>X®, RtfiEl^XL 5 6 0^2IB|j01/>Xi«^nm 
HASP SRtfASP 6 [^^fiE^nTl^,, K5l/>Xf G5 H&UT 
ft, ftt)|g2 3nB#|CDlH'>XL 5 7 © nx£ 9, $ 

f)01/>XL 5 1 ~L 5 6^5I**7XTMSnt^5, 

(Hi ©TO) tixais^ffl^nti'^. 
initio, sg5i£«J©SS^#£^ ^HA»bIi:> 

20 S&lffiAfflfr&ISfc* Mll/>XiGl, IE©fg2 1/>X$G2, 
ft©jg3U>XiG3. E©jS4 1/>XSG4, MD&OAS, RtfE 
0»5 U>X»G 5£fL, £1 U>X#G 1 -I4l/>XiG4^i 
U>XPGFII^L, !b5 U>XSIG 5^1/>XHGR(CM^UT 
US. 

25 £ 1 U>XSG 1 B 1 ® AfJl^blitC, ¥M£S§ 1 ® AffiUClW 
tz¥WMiK<DM.U>XL 1 It, M£fllfflA§jK!*ntfc;*rX;frX 
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»ftl/>XLl 2t«f I, ZLftt><D§LU>XL 1 1 , L 1 2 tC ck 
ot, SflMO|#l/>X£lilTl^, ftU->XL 1 1 ©H2® 

>X'L1 1, L12li*!;5^'7X^blSE^m^. 
5 fg2P>XG2£, gIl®A»bJlllC, EJffi£*lffiAflf::ipJttfc 
^-X*XittOfti/>XL 2 1 £3®££ 1 ®Affll;if6]tt£:*~X 

i3 7,m^oiEu>XL2 2 1. mamt(oiEiy>XL 2 3 1, 

lffiA#Jt!S]tt/'c^-X*7,^^CD2 0(7)IEl/>XL 2 4, L 2 5 i« 
I%ilIAlO|l/>XL2 1 Ol?§lffiA#J©lx>Xffi» 
10 SjESAS P 2 C^J5£$tlT^5. SS 2 P >XP G 2 ©£T<7) U >Xt35" 

§13 l/>Xtf G 3 12, m 1 SAfJj^ blitz, tfhffl^mi ©AtJiC^tt 
£;*^X#X^$©fti/>XL 31c, mWMft<D20<D&U>XL 3 
2, L3 3t^f L, cn^ftl/>XL 3 1 ~L 3 3 ££oT, Mfi3^ 

>XL 3 1 (Z)i2ffiBiOl/>XI, Mfel2ffiBiOftU>XL 
3 3®l2lB«(DU>XSttfnfWllAS P 3 MAS P 4 iZ 
M$nt^§, It 3 U>X&G 3$0£T<DM.U>XL 3 1 ~L 3 3 

20 Jg4 1/>X8G4lt MlSAiij^DIIlC, $ 1 ffl AffitrlHlffifcfint 
7t^nX^X^OiEU'>XL4 1 fglMAWlM^ttfc*- 
X^X^«OjEI^>XL 42i, Sfi®#©IEU>XL 4 3 tvvTZ, 
ZZX\ HlMA#J©2O01El/>XL4 1, L42iilS^6!M$ 
n, ^2®B#J©iEl/>XL 4 3 teSHzj 7X^bM$nT^5. 

25 Sg5l/>XSG5H S£l@A»bJil;:> MHM©IU>XL5 
It, Sflit®2^©EW>XL5 2, L5 3i, SglpAMiCM 
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>XL5 l©f 2lBi0i^/XS, &tfIEU>XLo 5©i2fBl 

©u->Xffiii^n^n#ifvMA s p s^asp ecMsntt^. 

L 5 7©##ft5TJEM£$ttTfcD, ^D©U>XL 5 1~L 5 5^5 
^XT'^fiSc^ftTt/^ 

^LT, ffiU>X£GFtt, miMA«iJ^6Ji^, " flaKUBttOftl^ 
XL 1 1 t, M£HIM£©3:?©IEU>XL 12-L14i, M£fg 1 

20 @Afj£frtf-fc*^X#X^:bc©llI/>XL 1 5 t, KfiM©IU> 
XL 1 6 t, pIH®tt©ftU>XL 1 7 t. SWt©2O0ft^>X 
LI 8, L19t, SSlffiAfclfclHffifcimtfc^-aaXflMKOftl^ 
XL 2 0 $ 1 ®A#JICM&ratt£*-X:frX^tt©IEl/>XL 2 
U, j3faiM£©IEU>XL 2 2 t, H lB]Afl|£ig®£flttfc;*-X 

25 #XW©jEl/>XL 2 3 t, MiM^fc© 2 t)<DiE U >XL 2 4 , L2 
5 ^lffiAffllCdiffi^fS3l-t7-r^r:X*X^^©ftl/>XL 2 6 i. 
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U>XL 2 9 tZHlsT\*Z> B fl/T, ftU>XL 2 OOfglffiAffll© 
k>X®, kU>XL 2 7 <Z>^ 1 ®A$J©I/>XW, Sl^ftU>XL2 
5 8 CD^2ffiB#Jj01/>Xffi^-^n^n#^fflAS P 1 , ASP 2, AS 
P 3 KJgfifcSftT^S. ttT, *fejS2ifiBflfl©jEW>XL 2 9©* 

gk>XS¥GR«* BlffiAfijctDJIl;, KM#®2^0IEU>X 
10 L5 1, L5 2t, miffiA^tta®a:'|Sjttfc/r:X*^»JK©Al/> 
X'L5 3t, ffiBflMfcCDIEl^XL 5 4 t, £ 1 ® Afflfcibii 
3 -DO* r.X*X^4fc©IEU>XL 5 5 ~L 5 7 £, $ 1 WAM\Z&W 

9t^fto t ^^T\ 4ft0U>XL5 3, L54, L58, L 5 9 
15 di5^U->X± tJ^BJSSn. 5feCDl/>XL 5 1 , L52, L 

5 5, L5 6, L 5 7 1fi&E&Qf&&%tlT^&. 

20 inn m7nmm\z&%&Bft¥%<Dyt$&®T:&v. z\om7% 
mm\z.&^T, <Dftmm&mmntio>3im?3itin (H2© 

mi 4ic^-r®o. w,7mm<D&B%^\t, in^At^e-iiic, 

25 jEe#f*Oif^>XSGF. W PSOAS, RtfJEBWa^ftl^XS 
G R £ fT T £ ^ 7' J U 9 x * h M <D £s ft jfe ¥ 1 T & 3 . 
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■eit, 11/>XSGFH H i raAUJ^eJilc^ MJ£#©ml/> 

XL 1 It, m&J&tt® SO01EU>XL 12-L14t, M&H 1 
ffiA*IKflttfc*rX;bX»#0ftP>XL 15t, M&HlffiAffiiJ 
\zmtffz*~7^ZMft(DiEU>XL 1 6 £b® £f& 1 ffi AfllKlPl 
5 fc*r:X#*JB#©AU>XL 1 7 t, m®ftm<D2 0<D&U>XL 1 
8, LI 9t, 1 ®AmCQflffi£|6jttfc*;LX#;*7B*K0ft^>XL 
20t. glffiAffltCE3®$lPlttfc/nX*X^«0EU'>XL 2 1 t, 

ttOjEU>XL 23t, f?§ 1 ffiAfflK£iiS*lMtfc*-X;fr*»tt©IE 
10 U>XL24t, ffifiJgttGIEl^Xi;^ 5 t, % 1 ® AtJil£i®^lR] 
tt£;*~X#XJEm©itl/>XL 26t, P3G3HM*0 2#0Al'>XL 
2 7, L2 8<h, 3glffiFAflUziaii*lRlttfc^-^*X^ttOiEU>X 
L 2 9 fit, ftl/>XL2O0^1IAfflOl'>X 

®, A U>XL 2 7 <D% 1 IAIJ0 1/ >XiK fctfftl^XL 2 8©!g 
15 2®BlOU>XSm^*i*iSASP 1, AS P 2, ASP3C 
M^ntl^, tit, m%%2 ®B#J©IEU>XL 2 9 , Rtf^S 

©jeu>xl 2 4©**«fiEJ: QMsn, -en^^©u>XL 1 1 ~ 

L23. L25-L28 ^T^*'7X^5ifl5iltt^ 0 
ftU>X»GRIt miffiA«cfcDJit, Mdb^tt©2^©iEl/>X 

20 L5i, l 5 2 1, mimAm\zwm%mmz*~xt)xm£c>nu> 

XL5 3£, MM$©lEt/>XL 5 4 $ 1 ffiAWcfi® &liQtt fc 
3O©^"XAX0tt©iEP>XL 55-L57t, HHfg^©ftU> 
XL5 8i, MflIt©IU>XL 5 9 ttlts, HET, 4ft©l/ 
>XL5 3, L5 4, L5 8, L 5 9#5£U>X.£ 0 
25 {&© 5ft©l/>XL 5 1 , L52, L55, L56, L 5 7 ^15 J: 9 
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5 »j<21/>X#§J&£isI-T*;&3,, fiU f0l2|MJT(l 

1 9 3, 3 0 6 nint;:ftl/T&£*g± 0. 4 p m©$eHT^iR^ 
*HE£froT^fc^, ;i£>fg8^«JTte 1 9 3 . 3nm^^i>tLT 
FWHM 0. 3 5 pm00Blk W*> 1 9 3 . 3nm±0. 

1 7 o pmommr&itiLgffimzft-DT^z. 3©$sHtef§2i? 
n^'n^To g4-^8 k:£ht, £^05tii;aiiiA^b©ti/> 

15 ^b#©l/>Xffi£T©MPffi. ^4^Jttil/>X^^, fH5?!lf;:li# 

mtm&&^¥®%^t e immmmt±m(D^ (a) ti^nxus. 

20 T0M«k, #3$®$&A, B, C, D, E, FZ^btz, 

%3%M&\~-$in%ti6fflfc&KT> S2£#?X ©SM 
ft (193. 3nm) TOilir?, 1 P ml £ D <DEffim<DMit 

5£#7X0S^ : 1 • 5 6 0 3 2 6 
25 5£#5X0#tfe 5 9 1xiO"Vpm 

53S#7X£>Jfcfi : 2. 2 
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10 



15 



^tt, m5©±l5S2PS* (19 3. 3nm) T0®8t^» + 

: 1 . 5 0 1 4 5 5 
M5©#St :- 0. 9 8 0 xicr 6 /pm 

g5©Jt£ : 3 . 18 

SSL, d O^BlffiA^e ) S : &Bl®AiiJ©l'>X®^T^Sg^, W 
Dtt*fclS2iSBffl<DU>Xffij&*e>SB2!iB£T:0EB (ftffillEBi) £ 
it. 

NA (fg2@BTO**lPitNAw) , 8«tt* J3 , S^2lB± 

N A = 0 . 7 5 
J3=- 1/4 
0 = 27. 5 mm 



20 



25 



<(S4)> 

Sg3HM0J (010) 
d 0 = 55. 000001 (inro) 
WD = 1 1. 000007 (mm) 

fts^g MfflM 
(mm) 



ft? 7, $mm v>x 



<$> e f f 

(nun) 



7091.42905 15.000000 SiOa ASP1 LI 1 65.764267 

355.28402 26.433708 67.469398 

-1 30.38826 25.9 18810 SiCb L12 67.725563 

-754.54900 17.524438 ASP2 83.206055 
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R - 
D . 


-184 75652 


50 000000 


S1O2 




L21 


83. 79576 1 




0 . 


-901 31203 


1 oonooo 








106. 1 16302 




7 - 


-iqaqn 02938 


49 483069 


S1O2 




L22 


122 397278 




o . 




1 000000 








129 413116 






9S085 


42 403865 


S i O2 




L23 


138. 357544 




1 fi ■ 


-4QR 42771 


fifi 560407 

UU. O U 1/ Tt u I 








140. 000000 




1 1 . 


278 47 1 ?fi 


51 637906 

u 1 . u u i j \J yj 






L24 


141. 615372 




1 9 • 


-mil? R4R8 1 


1 000000 








139 454163 




i o . 




44 17949? 




ASP 3 


L25 


129 500671 


in 




-9001 37X^7 


4? 267253 








124 865738 




1 R * 
1 D . 


790 9W3 


49 069868 

t; J» U U5DUU 


SiOz 




131 


91 125748 




1 u - 


13h 96684 


33 309217 








65. 088898 




1 7 - 
i f . 


~2fi7 87840 


17 040059 


S i O2 




L32 


61. 547058 




1 8 • 


270 92888 


19 267729 








57. 542892 


15 


i c? - 


-142 62085 


16. 121708 


S1O2 




L33 


57.458405 




£ u * 


178 57511 


16 822454 




ASP4 




61. 534664 




L i ■ 


-421 32209 


50 000000 


SiOa 




L41 


61. 972908 




2? ' 

ir i » 


-259 46576 


1 000000 








76. 1 12648 






-2487 25765 


50. 000000 


S i O2 




L42 


79. 889153 


20 


24- 


-308 14629 


76. 768520 








88. 439072 




2d: 


Zou. UUuUU 


/I 1 1 0 7 A *3 /I 

4 K I 6 /4o4 


0 1U2 






1flR fiTQSMR 

[ uo. u 1 yo^o 




26: 


-720. 48955 


3.000000 








108.229263 




27: 


CO 


42. 733304 






AS 


106. 832184 




28: 


-29 1, 63339 


24. 106015 


SiOz 




L51 


104. 909050 


25 


29: 


462. 50054 


3. 915270 




ASPS 




111. 616905 




30: 


41 1 58425 


40. 504164 


SiO* 




L52 


1 12. 10427 1 
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31 , 


4 1 D. LoMoL 


i nnnnon 






1 14. 105286 




61 . 








L53 


1 18. 187286 




33: 


ATA (\A'in r ) 








117 964470 




34: 


I DO. U ( o ( 0 


*\A AQ^]AO 


sin-? 


L54 


104. 927750 


b 


3b : 


05(1 1 /I 0 Ay! 


i nnnnnn 

i, UUlfUUU 






100 211807 




36: 


1 c n nnnnn 
1 a U. uuuuu 


cn nnnnnn 

D U. UU UUU U 


Si do 


155 


92 390938 




37: 


224. 50669 


1 706390 






75. 144737 




38: 


129. 56425 


Oft 


sin? 


L56 


69. 153374 




39: 


270. 95319 


U. Lt JO J 1 J 




ASP6 


54. 786152 


1 0 


40: - 


21804. 34155 


50. 000000 


S i 0 2 


L57 


53. 646206 




41: 


CO 


(WD) 






26.202827 
















ASP1 






ASP4 








k : 


0. 000000 




k, : 


0. 000000 




1 1: 
lb 


A : 


0. 961814X l 0 ~ 7 


A : 


0. 403033X i 0 " 7 




B : 


-0. 378122 x 1 0 "" 


B : 


-0. 582850X 1 0 "" 




C : 


0. 392716X 1 CT 16 


C : 


0. 132297X l 0 - ,s 




D : 


0. 424498X 1 0 " 20 


D : 


0. 117896 x 1 0 " ,s 




E : 


"0. 220614X 1 (T 23 


E : 


-0. 974397X l 0 _24 


LSI 


F : 


0. 200305 X 1 0" 27 


F : 


0. 578268X l 0 ~ 28 




ASP2 






Aor 0 








k : 


0.000000 




k : 


0.000000 






A : 


0. 263695X 1 0~ 7 


A : 


0. 186307X 1 0 " 7 




B : 


-0. 882693X 1 0"' 2 


B : 


-0. 146992X 1 0 _!3 


25 


C : 


0. 290428X l 0 - ,6 


C : 


-0. 448096X 1 0 _ ' 7 




D : 


0. 285450X 1 0 " 21 


D : 


-0. 180733X l 0" 22 
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E : -0. 17024 1 x i 0' 2i E : 0. 986636X l 0 _27 

F : 0. 929230X 1 0~ 29 F : -0. 118893X 1 0 ' 3 1 

ASP3 ASP6 

K : 0. 000000 fc : 0. 000000 

5 A : -0. 889053X l O" 8 A : -0. 2560 13X 1 O ~ 7 

B : -0. 224 185 X 1 O"' 2 B : -0. 517336X 1 O 1 

C : -0. 21 1 101 x l O _1 7 C : 0. 740082X 1 O ~ l s 

D : -0. 108571 X l O -22 D : -0. 10B082X 1 O 9 

E : 0. 470441 x 1 O " 27 E : 0. 506294X 1 O ™ 23 

10 F : 0. 130782X 1 0 " 3 ' F : -0. 312361 x 1 O ~ 27 



m 5 )) 

M4nmm mil) 

d O = 61. 5 17734 (nun) 
15 WD — 1 1. 7235 IS (mm) 

mm imm \s>x «.n 

(ram) (mi) (mm) 

I: 850.22148 15.762264 SiO* ASP1 Lil 67. 5 1 8739 

2: 258.78675 32.754986 68.62 1666 

20 3: -120.04708 29.316457 SiOs LI 2 69.040245 

4: -1436.64708 14.154830 ASP2 88.608788 

5: -262.93413 49.8615 14 Si0 2 L21 89.277542 

6: -204.39549 1.000000 108.090843 

7: 4807.74825 47.706981 Si 0 2 L22 124.939384 

25 8: -334.63584 1.000000 130.588333 

9: 943.02750 38.323507 Si0 2 L23 138.787674 
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10- 


-755. 20042 


52. 297712 






314 45430 


52. 295370 




1 7 • 


-1342 07699 


1. 000000 






220 89539 


44. 997489 




14* 


1112 83084 


35. 9 15976 




1 R 4 


578 45483 


47. 943238 




1 u . 


137 07988 


34. 945536 




1 7 • 


-290 24030 


22. 82 1650 




1 o . 


284 15051 


19. 770859 


in 


i j - 


-144 74289 


15. 000000 






182 17660 


18. 923653 






-316. 81092 


50. 000000 






-235. 35205 


1. 000000 




23- 


-1288. 79277 

1 Www- r 


48. 502244 


15 


24- 


-3 10. 15694 


87. 817988 




25' 


280. 00000 


44. 2 17287 




26: 


-726. 81420 


i. 000000 




27' 


00 


34. 906154 




28: 


-321. 35755 


24. 106015 


20 


29: 


527. 14450 


3. 208930 




on . 
30. 




4 1. 0 0 0 0 0 £ 




31: 


-420. 10068 


1. 000000 




32: 


501. 17942 


44. 518152 




33: 


-518. 35529 


23. 847453 


25 


34: 


187. 05620 


37. 766684 




35: 


401. 71759 


3. 209637 



59 









139. 999893 


Si02 




L24 


142. 105682 








140. 302780 


SiOa 


ASPS 


L25 


125. 209908 








1 19. 146675 


Si02 




L31 


94. 646919 








68. 147148 


S i O2 




L32 


64. 390198 








59. 085491 


S i O2 




L33 


58. 975883 




ASP4 




62. 526440 


S i 0 2 




L41 


62. 945671 








77, 530685 


SiO* 




L42 


81. 365692 








90.067673 


CaFa 




L43 


1 14. 022461 








113. 702507 






AS 


112. 151863 


SiOa 




L51 


111. 345039 




ASP5 




117. 654945 


0 1 U2 




1 59 


ill. 0014 u J 








119. 874275 


Si0 2 




L53 


124. 057274 








123. 851 1 12 


Si0 = 




L54 


111. 266914 








105. 84 19 19 
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36: 150.18738 50. 000000 Si(h L55 96.210228 

37: 247.90367 7.654279 80.668587 

38: 129.88090 35.932549 Si0 2 L56 70.574219 

39: 296.77641 6.269996 ASP 6 57.08953 1 

5 40: -55171. 62371 50.000000 CaF* L57 55.946609 

41: 8863.22783 (WD) 26. 976627 

ASP1 ASP4 

k : 0.000000 k : 0.000000 

10 A : 0.973900X 1 (T 7 A": 0. 607276X l 0 ~ 7 

B : -0. 304719X 1 O" 11 B : -0. 700544X 1 0 - 1 1 

C : 0. 103626X 1 0 " 1S C : 0.760900X 1 0 "'* 

D : 0.933452X l 0" 20 D : 0. 201180X 1 0 9 

E : -0. 259784X 1 0 " 23 E : -0. 160443X 1 0 " 23 

15 F : 0. 281860X 1 0 " 27 F : 0. 856074X 1 0 ~ 23 

ASP2 ASP5 

K : 0.000000 k : 0. 000000 

A : 0. 525544X 1 0 " 8 A : 0. 157329X 1 0 ~ 7 

B : -0.471274X 1 0 ~ 12 B : -0. 167548X 1 O " l4 

20 C : 0. 546888X 1 0 -' 6 C : -0. 304998X 1 0 7 

D : -0. 177219 x l 0" 2D D : -0. 499814X 1 0 ~ 23 

E : 0.249175X 1 CT 26 E : 0. 552478X 1 0 ~ 2 7 

F : 0. 442229X l 0" 29 F : -0. 684401X 1 0 ~ 32 

ASP3 ASP6 

25 k : 0.000000 k : 0.000000 

A : -0. 378457X 1 0 " e A : -0. 183007X 1 0 " 7 
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B 


: -0. 141446X 1 0"' 2 


B 


: -0. 320743X 1 0 


- 1 1 


C 


: -0. 231375 x l 0~ i7 


C 


: 0. 474775X 1 0 


- 1 6 


D 


: -0. 721926X 1 0 " 22 


D 


: -0. 990352 X l 0 


~ 2 0 


E 


: -0. 407320X l 0" 27 


E 


: 0. 269071 X 1 0 


-23 


F 


: -0. 595894X 1 0 " 31 


F 


: -0. 170233X 1 0 


-27 



10 



15 



20 



25 



m e » 

msmmm mi 2) 

d 0 = 55. 000003 {mm) 
WD = 10. 999994 (mm) 

®m%® mm 

(ram) (mm) 



1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 



00 

314. 62704 
-123. 18686 
-266. 68374 
-150. 00000 
-244. 34192 
-1198. 84474 
-232. 66356 
5275. 64252 
-360. 63034 

285. 72583 
4561. 05389 

2 12. 350 17 

796. 03296 



15.000000 S i O2 
27. 244624 
27.378474 S1O2 
14. 602794 
50.000000 Si0 2 

1. 000000 
44.914055 Si(h 

1. 000000 
43.090859 SiO= 

5. 030036 
47.577067 S1O2 

6. 030041 
50.000000 S1O2 
35. 691263 



ASP1 



Lll 



L12 



ASP2 L21 



L22 



L23 



L24 



L25 



1 f 



65. 32 1 190 

67. 796265 

68. 086769 
82. 068336 
82. 538231 

110. 219063 
122.357353 
127.431076 
137. 635925 
139. 581 192 
139. 546677 
136. 970505 
124. 093590 
1 16. 083298 
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15: 


762. 23216 


FA A A A A A A 

50. 000000 


r : A 




T 0 1 

Lo 1 


n z 1 9 q n n 1 




16: 


147. 63565 


50. 187741 




ASPS 




fay. U/UZZI 




17: 


-185. 70008 


15. 000000 


A * A 

S1O2 




Ton 

L32 


a 1 0 1 n r 0 7 




18: 


639. 43295 


15. 701/20 








59. Ubu/yb 


r 

o 


39: 


-153. 51758 


HP* n A A A 

15. 000000 


A * A 

S1O2 




TOO 

Loo 


d9. OOZdod 




20: 


185. 58159 


20. 611177 




ASP4 




63. 036831 




21: 


-255. 87716 


50. 000000 


CaFs 




T A % 

L41 


An r* 7 t? O A O 

63. o7 r 84 3 




22: 


-249. 68527 


3. 980529 








so. znooo 




23: 


-3778. 76287 


35. 000000 


CaFs 




T If) 

L42 


OO C fl 1 A A 1 

86. 50 196 1 


10 


24: 


-224. o345 


129. 599o57 








90. 6ZZU3/ 




25: 


280. 00000 


50. 000000 


A * A 

S1O2 




T A 0 

L43 


1 O A £ C A £ 1 1 

1 213- bo9o 1 1 




26: 


-9 13. 12886 


1A A t A ^ A ri 

10. 916/03 








1 1 n c ft i vt a 7 
1 la. 00 144 f 




27: 


oo 


33. 86587 1 






Ab 


1 If. Z4 /4by 




28: 


-36 1. 52622 


o j i a a a i ^ 

24. 1 060 1 d 


P * A 




Lb 1 


TIC C 1 C7 9 0 

lit), d 1 0 ( 


15 


29: 


416. 1 1 f 28 


r ** r*? i f> i 

o. oo/l-Jl 








M Q C C 0 1 7C 
i 10. ODOi / 0 




30: 


416. 69495 


44. d 8 1 3 34 






LDZ 


11Q £ /i on ^ 7 




31: 


r ■ f> A A P D ^ 

-543. 90687 


I. 000000 








IZu. / 0000 / 




32: 


r- a a ft n f> t n 

590. 20673 


38. 166o48 


C ? A 

S1O2 




icq 


101 Aor yj 07 




33: 


r n O A A T O 

-590. 206 f3 


24. Z32291 










20 


34: 


180. 00000 


on 0/ioocn 
39. Z43sbU 






JL D 4i 


ins /teflon 




35: 


309. 38340 


8. 819688 








10L 371346 




36: 


150. 00000 


50.000000 


Si02 




L55 


92. 781006 




37: 


225. 00345 


1. 166306 




ASP6 




77. 138145 




38: 


1 14. 38119 


43. 612328 


CaFa 




L56 


70. 172379 


25 


39: 


390. 97069 


5. 290357 








54. 909901 




40: 


-7097. 28080 


50. 000000 


CaF 2 




L57 


53. 587784 
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41: oo (WD) 



ASPl 





«: : 


0. 000000 


5 


A : 


-0. 969228X l 0 " 7 




B : 


0. 326972 X l 0"" 




C : 


-0. 944059X 1 0 " U 




D : 


0. 473154 x 1 0" 20 




E : 
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ttifir<7>n-;&;P£tt$£C a. R*|s&ig<0U>XW&£*ffil&BliG>* U 

ffliei^ a® # ft (73jBrr*&flr-r**#ic & © & & 

15 C b/C a<0. 4 5 
C b/C a> 2 . 3 

«t -5 fcffifBiMf ®£ii#iT& - 1 ^iitm-tf sftjK3t^» 

0 filiate. 

20 2 0. Slffi±0/^->©ffi/Mfe*»2S±C^(RS-&«ft»3t^JR 

B 1 Met: OPiic 
ft©ffl#ra&rr*» i U->X» ; 
IE(DSfff^$^T2>m2 !/>X$ ; 
25 A©JBifr# 3 U->X$ ; 

IE©JStiT^^WToB4 l/>XH ; 
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MPS 9 ; 

ESI 1 ffi^bMIB^2 U>XI|0*fcil&!E8 2iE«l©U>Xffi£T0E 

- 1 . 3 < I /j8 1< 0 &tf 
0. 08<L1/L<0. 17 

2 i . wfeKf^c#^i:-B^noE^^^ifou>x€:fruiam i ®» 

SO »=> WS {- 6 ASatlRU fettle, J*6H0U>X<&'>fc< £*>-iI#jl<0Jffl 

t)r ^ € i# a # m m m it t- h s c t * w ft t r § is $ © $s h 2 0 §e m © a 

jji <s£ 3s 
-7^ 7L -r- 0 

2 2 . iulEm 1 &U'fI 2 U > XffiMi, 'Pu < t fe 2 O0##fflii8M#0 U- 
>XS£#*, AO 1 0MT©b>X£^To;i£&M£ToBi:* 
15 2 0 Xi3:2 1 i5«©S^^«. 

2 3. WSBS^^^^^^lCEa^n^TtigjittE^fTO^^Il 

£f£<t£, ^©^ft*i«J£1--5^i:*1#1»<!:-rsi»*©SeH2 0, 2 

i . x&2 2tm<nmz?t¥%« 

20 0.4 6 <C/L<0. 6 4 

fti£E a <hT&££. &0&#£iR£-r 4 - t 51* $©$§@ 

2 0-23 ©ttn^-TO«<&&j&tt¥£. 

25 0. 1 5 <E a/E<0. 7 

2 o. mmmmti?:iitz>Btt<Dmm\zi 6&±-v$>*zL£%ftmtt 
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%mt<o$m 2 4x13:2 btmv&Byt^, 

27. mz&¥ft^%*<nKMm*Bftw>Mit. m-BM<nm%fr*>B 

2 8 . %i&&&ft i $%*e>9t&&&BViWm$. % 1 ©WM^bJfM^ 
ntSS 1 (D^SiSIt JBffTfilSt* £ . SS 2 0>#ftfr 6 M 3 ftfcS 2 ooftjg 

*C0^qB 2 4, 2 5, X«2 6!B«<&&SB#¥*. 

2 9. miES^7C^Stl^UTMIH^2 ffiffl7&^WfaS^#^OJt«l 

t tmt &m ^AM^tfci#, ft " j te m 1 MKMtH £ £ 

sess 2 0-2 8«)fBrn^-«iB«(7)aj»3t*». 

30. m ess 5 1/ > xi¥ m&mm * f 2 1 l , kte * 1 s^e wiem 

2 M £ T S£ i£ § L <h "T o t % . & © & ft £i» £ t 3 C £ £ ft» £ t § 
Mf3fcG>*GB 20-28 ©f»gtl^-J!CE«E©SK3t**. 
20 0. 065<f2/L<0. 125 
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bpised zmntzxmt 

i sfuojiii, tfjism i u>xi¥, wiejS2 u>x#, tuie 

fj§3U>XP. iHJtEf!4 U>XfP. MlElo^D, RtfMfcS5 1^>X 
5 SfOHIIZiHBT^Xfli: ; 

rem i b nfitem 2 u > Xfp Mfem 2 a hh © u > xes * t © 
© $ ft- * #i sr s «fc -5 1: ffl fBfi i & » 2 v > xm i . 

10 - 1 . 3 < 1//3 1< 0 

0 . 0 8<L 1 /L< 0 . 1 7 
3 2. HI 1 ®±<zm?-><*)S&/M$£fc2 ffi±H*Sft£it-38!l&3te#36 
15 d^T, 

fcjp* ro^fpsc t u sutem i sesames 2 M^-e©s§ii«L t-r 

0. 4 6<C/L<0. 6 4 

3 3. grK^aaitww^i^^BSf^swfsaf^asfdtti 6&± 

3 4. S9K^iSttSIJtf<7)-5-&©®tff^«:WT5gB*J©^?tl«2 6 

35. mmmzft¥%*<v?t&M\±mtt%mte, m-mmmrm^m 
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BKsns c t ^mutt^m^mm 3 2 . 33, x&3 4K«©sk 

jft©$Gli 3 2, 3 3, Xi3:3 4(D{^fr-SJ£®^i^#£ 0 

3 2-36 (Dnn^-miw.omy^%. 

0. 1 5<E a/E<0. 7 
3 8 . jffllE&IB^JMi. 31 1 ffifPJj^6!itI, 
15 ftgJJrTJllToI 1 U>XPt ; 

20 2EJSflr 5 U>XSt ; £fi;LS C t &#m£T 
iGffl 3 2 - 3 7 Ofrn^-TOicO»ft#£o 

3 9. iffifBfgS l/>X$<2l.#siM£ f 2 £ U Aft IB £ 1 fflfr fctfrfBB 

25 0. 0 6 5<f 2/L<0. 125 

4 0. ffifBIB 1 U>7M!WSpH2 U>X#<7)#fifc8Sft$£ 0 1 fc U 
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©&#£*jrt*;:££ft«<!:*5»*#©<5H3 8X113 

5 - 1 . 3 < 1 /3 1<0 

0. 0 8<L 1/L<0. 1 7 

10 ii3 2~3 7 ©fajn^-^fB'S^ftl^^^o 

42. ffi±(7);^->Offi/h«*»2lS.J:fC»fllS-&«fi»^*» 

m ffi S i£ >'£ # 5S © 4 1 £ IB s £ ft § 3t S lift B fir ft # CD ft o 
tJ?$0^fP*C^L, WIS» 1 ®fr bitfJlBSf§2®3;T*<2E§i££L it- 
's ^©^ft^i«£T5^^CI(ISB3taiattat**'MT««c:tS 
ft tS£T5 8«3fc#fc<0 
20 0.4 6 <C/L<0. 6 4 

4 3. mi®±OA'^->0^/hffe^^2ffi±(Cig|i$ii:oS^) , c#^ 

# £ * © # i§iS& Jffiffi O o *> fi «f # * *t" o g 
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1 0 1 

0. 1 5<E a/E<0. 7 

44. mzmintizttzmw'&mti Qut-c-fczztzwrntt 

4 6. mtmByt^%*<TJ7tmi§i&mmm\z, 

f&2ft%ztzmnit~9z>m$t(Dmw4 3, 44, xi3 4 stei^s^ 
^ 

jj<(D$QlS!4 3 , 4 4, X«4 5§B*l08:#ft¥S&. 

15 4 8. mi&B^%$oftmmmftB-ttit> %i<Dtf 

flff Be it SS $ ft 5 fff SJ tJ tf> 0 <D m tfr * € W T & «■ © sst^s*-r*ifrE 

20 rf<0$gS4 3. 4 4, X!14 5 E«©ffliB#¥J&. 

4 9. ffiffi£##¥&*0>fti8ifiteSfir85*m, 110»bM$ 
nfcHI 1 03t2iittJi#f»*ri:. m 2 <Aft^6M£ftfiE 2 tf>5tii 

25 £2<Z)#3ifittJB$TMG>ftti* 1 1 %aTTS^^i€#lti-r§>II 
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5 o. mwe^^^^^ izMm^ n^^tmM^Mtfr^mom^z 

5 0.4 6 <C/L< 0 . 6 4 

il/> XJ¥ ©fc.&ffiKS: f 2 t L , mlfE^ 1 ®^ b ffiffiS 2iiT(D 

10 4 3 -50 ©fan^-TOtE^S^*^. 
0. 0 6 5 < f 2/L<0. 1 2 5 

5 2. iufSSi^^&te, 

mm i i^xst stress 2 g£©ranEBsnTE<0JB#fa£*rr5 

15 i2 1/>XSt; 
H 3 V sXffit ; 

ItMPirSD £fi31B!S2 jg£0|BJtcEfi£tt-CjE©Ji&T2j£ 3 &1"5S&5 
U>X»t ; fc^**::*****^*!**^^ 3-5 

5 3. fi&IBSSl U>X»2Sl^«I«B»2 l/>XSO^«*ft*fe 1 £U 
25 stIBm 1 ffi^bMIS^2 U>X'l$©ft : t)tulB^2®tjC0^>X[S^T(7) 
HEBISLl. MfEfl 1 ffi^ b StfElt 2 ®£T©S[eII£ L it^if . & 
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-1. 3<1/P1<0 

0. 0 8<L 1/L<0. 1 7 

£pga 4 3 ~ 5 0 0fatt^-£KttG>8J&3t#S. 

5 5. tft«Hja»3t^^f©ll(riE3tSifittJBilf«tJ<0 5^, tuEMM 

tRa> u- > x'ffi^Stt b lit tif* ^OT® ^ % 0'>^ < £ fc-oii, ft it 

r-5W5ft^«sH4 3 - 5 4 ©fBrn^-giia«a)Sj^^*. 

0 . 1 5<Ea/E<0. 7 
25 R3t iS ^ 6 0 1 Kit S Iff te IS US ± © Iff SE/t * - > < .1 
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us COM i~5 6 <j)®ftfr-m&m<D&Byt^%t 

$ 1 Xf-/t ; 

It 7^ 

jg a it Tt£ lb «J % T & o C > * # ft 1 1 % M 3t S ft. 

WfB£fm»bO#ftft©ft;tCD2 5XJ£U:<&#tt*IK[IE 

SB. 
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6 1. M$Zik&WMZ\mTZ>m 1 Xr-vt. f$ 
7L ->< im c 

6 2. SBJlliS(;^ltbn^/^->(7)^/h{i^7-^>.^T^®7tT 

200 nmur vm&i£<7)mwtzm%Tzytwt ; 

2 u . 

mi IS S £ K IS £ tu SB 7 - £ t £> m <D ft 88 4 1 1 3 IB S £ ft T , jft IB & $ M 
IB 7-- £±11^1" : 

tt5 i: c , # (7) & ft £ StJS-r 5 Z £ ZWm t T Z SJ&fiftg tto 

E n 4 E n 2 
> 

E n 3 E n 1 

6 3. SI^EI. t S±i;B5£eft§A^->€7-i7±^SB:€7t1"^SM 
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ffiffiS Jfc3fc#3& t T tUIB/^ - > ©ft * Mf2 7 - £ ± C JBrict § 

5 5 life I >T, 

2 0 0 nm«Troftft«W8ftft£ft£t"SIg<!: ; 

& Bj^ # ^ $ * ft L T 3 % Mfr b if # # £ 85iEfilBHK±<Z>tfIfB/ , *3> 

E n 4 E n 2 
> 



En3' E n 1 

20 £®TMM£^^ 

pis a ^ - ><7)m 'h ft & nil 15 7 - £ ± ic MT 5 1 @ (i , flflffi 

T, 
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5 

10 ru I B S ^ M IS Ji © / 1 ? - > CO {® * pfr £ 'CD & 12 » $ j3 O h t T m 15 7 - 
£ J:(iffmToftl£ft#£> ; 

8(lf5ft#ft#£li, Wnaot, SEWDKt) t(»fBS»BIEtroMC 
15 K 5 ntz nU U > X'Sf t , jftSE II □ IS 0 > WE 9 - 2 t <D Pfl IzMW. e ft 

IC&BLfcS&y (kg) . Mffi&U f 2 (mm) 

ffl 32 ft $ ft # * £> m fil'l f i^flDSSNAwtb, 
x- f 2 ■ 4 I 0 1 • N A w " 

20 y£4x-200, 

y ^ ( 4 x / 1 3 ) + (1000/13) , 
y ^4 x - 4 4 0 , &tf 

6 8. WIBII^WPSNAw. Rtf3£0fty I'-^^T, 
25 NA\v> 0.72 £U* 
y < 7 5 
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wii. 

1 1 0< f 2/NA\v<2 0 0 
7 0. SSIEHP.W^Stt. 0. 5 piTi^T©#fi^fICD) l c ; a:^^To C 



0Sy<40 Rtf 
2 ^ A 



0gy<4 0 TkV' 
2 £A 

7 3. ifflffift**3t¥**0)##ffi©&£Ai:LT. IW-«BtSfe^3fe*Stttt 
T©ifr^l£f§: i: 1-<5»#©»eH 6 7 Mtf)£i!£M§£ 

20 tt, 

4 0 £ y < 7 0 Rtf 
1 ^AS 5 

7 4. mfiS^3t#^1 J ^#^ISi©ftS:Ai:LT, iWSa&f^f^TO 



10 



25 



4 0 £y < 7 0 Rtf 
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1 ^ A S 5 

7 5 . mcWiWyt^mZ* 2 0 0 nmWTT 1 7 0 nmW±<Z>iSft£>3t 

*{«T3 z tzwwLtt %m%e>m® 67-7 4<&fcma>-9iiB*© 

5 7 6. il&E&l&ft^fcte. «12 Omm^JiCDfifiJIIfln ; ^WT§^i:« 
#M ®H 6 7 - 7 4 ©fa*l7&»-.EfE1R0&IBjlM£S*. 

7 7. mtmm^^\^M(DmMMn^KA\v\t^T<D^^m^-t 

S ^ch^^t^ch-r^lw^^lBlSl 6 7, 6 9 - 7 40)Mtl^-5Iteift0DS 

JjV Sr» 7 L St fM. o 

10 N AwS 0.65 

7 8. mmBft^%\$-oxm%$km<»$mffiz%i* fr-Dmmm 

^M^ToM^ffl 6 7-7 4OM^i^-^IH««0SK83tS*. 

15 3 ££#»£T583ft0>!gH 7 8 K!B<B&IB83fc£lI. 

8 0. fflfBffflU>Xfc, ffiflEWP^O. ftCKSUKft U>X»tt, 
iri£tffc#*&CfaoTffitt3fta - <t*W««i:r5»3ft©«H 6 7-7 

20 (DimmZfitzz t%w®Lt?z>amv>mm 67-74 ©fam^-gi 

8 2. MlC^T^^^^^tiST^^ii^^tttT^af^OlflHe 7- 
y< ( 9 x / 2 ) -270 

25 8 3. Miz^To^frSsas-rs^t^tftstt-sn^oigiie 7, 

6 9 - 7 4 <Bfttt;6>-£ffilKcD&S&3Sft£B. 
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y ^ 9 0 

y 2; ( 9 x / 2 ) - (855 / 2) 

immxmt, imvy xm zmtzytzmzmn & o < % 2 mis i 

d&JfLfcttfcy (kg) , SUfE&U>X8<DJi,6KKi£ f 2 (mm) , 
mZ&Myt<iF%<D fi H N A w t L , 
20 x- f 2 ■ 4 i j3 I ■ X Aw 2 

y g 4 x - 2 0 0 . 

y S ( 4 x / 1 3 ) + (1000/13) , 
y S4 x - 4 4 0 , Jk 7 J 
25 y ^ 0 

8 6. jjfllHfi^BiaScKAw, Mlo©lyi:o^t, 
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NAw> 0.72 &tK 
y < 7 5 

5 w li , 

1 1 0 < f 2/NA w < 2 0 0 

0) & ft #: iH JET -6 - t £ t T 5 It * 0 16 H 8 5 IE ft © 8£ £ 
8 8. ffiKSaSHIgTW:* 0. 5 pm&T<D¥ffi£*B©3fc£ft*&T*:: 
>^#fti:T5If*^iGS 8 5 M©$I£ffi»r£ = 
10 8 9. m&&&yt^%*<D#®wO& ; £-AtLX. B&IE8:J&ft#^tt& 
TO^{t-*^ST^C>^#^tT^W3tOlgS85ISt<D^^II^^ 

So 

0 <4 0 

2 ^ A 

15 9 0. mKa^^^fro^ffiroa^AttT, WIBSI^Jfc^SttR 
T0&fr*«J£T*::££#miT'&8*3&iz>«H8 8 fg®©SWii7 I e^ 

0£y<4 0 &tf 
2 ^ .A. 

20 9 1. SdiEfi^Jt^^^^^ii^aSAtLT, SttffiSIJ^SttK 
TQ£#£iraMT3C££1T$<hT3if*<2lBS8 5 tB«t<B&l&SI3£# 

4 0Sy<7 0 Rtf 

25 92. wmn^ft^%^(Dmm<D'^htLx, mm&ft^mm 
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4 0Sy<70 Rtf 

9 3 . fljfEMXflTi^ 2 0 0 nm&TT 1 7 0 n mU Jc<D : K&0% 
5 *3<fc£#ttck'tStt3R0«B8 5-9 2 ©Wttfr-TOtt® 

susses. 

94. mia*)^ritXSt:-i3^T^fi!t$tl5lWIBIfe©<S«(i. i!20m 

10 9 5. ffi[SESIJ3t#^«>^ffi©^Mn-SNAwt3:^T©*fr**£T 
•S^i^^i^T-SII^OlaSS 5 , 8 7 - 9 2 Ofaftfr-JaiEttOfi! 

NAw^ 0 . 6 5 

9 6. fflNEftJBfifcXSHi, IffiffifiEtttftfcStffta^fcSl^XCR 

9 7 . RfjiBBtj v > x»* miBin □ m. d , wiafc u > xw Piatt 
20 9 8. mi®Bft¥mz, mm2 ommu±-oimmm?:mi%tz>fz#) 

T, 

25 If *©SH 8 5 - 9 2 <D^n^-^SH«cOS*ffi^A"fe*ffl HTf&fB 
7 - i? Jr. C: MIS A * - ><D&&&%n9£t 3 TU t ; 
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10 0. S^m!iS±®/^->^ r 7-7±(zS^Sl7tt-^e^M7fe-SM 

5 2 0 0 nm£JLT<Oifeft©li3t3t*ifSaa«K)iE^«l&1-5Bail3fc^* 
£«f £XS£ ; 

witl&B M fS± © rt? - > © {£ £ filf^ O KBiS^ 3 © =& t T" 7 - 
£±ll^j5£T3&»^££M1~£Xl> ; 

®B®&?t¥%*:mm-?zTm\z> m\s>xm* ipso, w&v 

B m R5 7) « IS B £ ft 5 (ft ft t © W i 1 12 B T S ffi SJj X I i <h , m f 5 ft U > X » 
£ ftfj IB N □ & 0 t i 1 J IE 7 - 7 t5 i gg 1 $ ft § & ft t (D m i Z SB ft T 3 IS SSI 

Iff I S & B 3t ¥ & + © ^ £ m i± ft ¥ 8- © 9 *. © £ 5 © ft * X £ # 
15 IdtfefcLjtffc&y (kg) , jtflfa&U>X2¥©£.&effli£ f 2 (mm) , 
MiSSI^^^^coiliMcOM^M □ i& £ N Aw t U , 



10 1. &|BKIK±0^->&7-£JiT;i£$i^:3&&£ft-f3 

25 jfeSSSSl&ffftSBKfc^T, 

2 0 0 nmUT©Sfi©l^^*Mf5^MfiS^^T§B3Bj^^s 



x = f 2 • 4 



20 



y £ 4 x - 2 0 0 . 



y g ( 4 x / 1 3 ) + (1000/13) , 
yS4x-440, 
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t ; 

tz\k^>X^t^L. 

IC&JfLfc*£y (kg) . BUffi^U>XS<7>jft^ffiSi* f 2 (mm) > 
10 x = f 2 • 4 | 0 | ■ N A w : 

y ^ 4 x - 2 0 0 , 

yg ( 4 x / 1 3 ) + (1000 / 13) , 
15 yfe4 x-4 4 0, TkXS 

y £ 0 

10 2. iSS 2 0 0 nm&Ttf>3fc£ffl^T38 1 BB<&/^-><&ffe£82 

{zmwLfzmzy (kg) , mz'&u>xm<DM&mmz f 2 (mm) , 

25 NAwtL, 

x = f 2 • 4 ! (5 \ • N Aw- 
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y£4x-200, 

(4x/l 3 ) + ( 1 0 0 0 / 1 3 ) , 
yfc4x-440, 
5 y ^ 0 

10 3. Sfi 2 0 0 nm&T<&#£J?H>T3& 1 M<7)A"^- XDlt&fg 2 
® ± !: JBjST * StfT^co © KiS^ & tz £ i^T , 

il/> XP , Bfl □ D , IkXS'fe V > X8¥ £ MT 5 XII i: ; 

10 ; 

meg* i/ > xra * irn e m □ a o t mum 2 m t <d m izmmt s is t 

; *r fi L > 

irtt*Lfcft*y (kg) , miW;l'>Xn<Dm&m$$: f 2 (mm) , 

N'AwtL, 
x = f 2 • 4 i j3 I • N Aw" 

3a ~H ?i o 
20 yS4 x- 2 0 0, 

y £ (4x/l 3) + ( 1 0 0 0 / 1 3 ) , 
yS4 x- 4 4 0, Rtf 
y SO 

1 0 4. |3^miS±(7)/^->^7-^±iZS^S^t-o^iS7 , e&M 
25 Co^T, 

2 0 0 nmUTVfc&^^ftftZMHx&WM^m&tzmWft^* 
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t ; 

m SB fi B EC Kg ± <Z> / ^ - > <2 if & m S © fx B fif * /3 CO t> £ tr 8ft I B 9 - 

d EI$nt«!l/>Xlf!i, IWIEBflP&D<bi^7-?£©Mlcie*3tt 

MlfL/rS^y (kg) , SftK^U>Xlf©j!RjStlE** f 2 (mm) . 
ml IB & J& ft ¥ S ® ft f S ©I^BaaSNAwtl/, 
10 x = f 2 * 4 i & \ « NAw' 

y ^ ( 9 x / 2 ) - 2 7 0, 
y £ 9 0 . 

y £ ( 9 x/ 2) - (85 5 / 2) , 
15 y^O 

10 5. ffifB«*MP&NAw, ROCftSOftylltJ^T, 
NAw> 0 . 7 2 Rtf 
y < 7 5 

20 SB. 

10 6. i1iffig^3t^S^^i/>XP©^,#JE^f 2Rtfft*Mn&N 
Awlt 

1 1 0 < f 2/N Aw< 2 0 0 
25 gg 0 

10 7. Sf^i^fS±(7}/^->^7-^±irg^E7 i £-r§^^^7cgS 



WO 01/23935 



PCT/JPOD/06706 



117 

200 nm^T(D\m<^n^^m^mm^iM^t^mm^^ 

10 7s 27 W il&g L TzM^y (kg) . nfiieit V > X$©ft.&IBl8I£ f 2 
(mm) , ffifEft S 0 «« 0 ft * BB □ ft £ N A w £ L , 
x == f 2 • 4 1 /3 I • X Aw 1 ' 

y£4x-200. 
E5 (4 x/ 1 3) - ( 1 0 0 0/ 1 3) , 

y S 4 x - 4 4 0 , IkXS 
y SO 

10 8. Sfjfem^FJPicN Aw, &^»5©fflylIO^T. 
N A\v> 0. 7 2 Rtf 
20 y < 7 5 

10 9. WaES»^«W»U>Xl*(Ofl{.*ffilif 2£tffit*Ff§n]&N 
A w I J > 

25 1 1 0< f 2 AA\v< 2 0 0 
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Sin.. 

110. y>T®&ftzm&tz>z££ftnt?ziii#<ommi o <mm 

y = o 

5 ill. tfUBSgHft^li 2 0 0 nraftTT 1 7 OnmtlMM 
1 1 2. ffiffiM^S^ 1 7 0 nm^T©&fi©Jt*W*&L, aiftfiS 
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l r The invention of claim i relates to a refractive projection exposure 
optical system for forming the image of a pattern on a first surface 
on a second surface by the action of a light- transmitting refractive 
member, comprising a front lens group disposed in an optical path between 
the first and second surfaces and having a positive refractive power, 
a rear lens group disposed in an optical path between the front lens 
group and the second surface and having a positive refractive power, 
and an aperture stop disposed near the back-side focal distance of the 
front lens group, wherein the first and second surfaces of the projection 
optical system are telecentric, and the condition concerning the focal 
distance of the second lens group and the distance- between the first 
and second surfaces is determined. 

Claims 2-14 are dependent claims referring to claim 1, 
The invention of claim 15 relates to a method for producing a projection 
optical system where the same specific matters as those of the invention 
of claim 1 are specified. 

Claims 57-59, 63, 66 are dependent claims referring to claim 1. 

2. The invention of claim 16 relates to a refractive projection optical 
system for forming the image of a pattern on a first surface on a second 
surface by the action of a light - transmitting refractive member, 
characterized in that the refractive projection optical system includes 
three or more lenses having refractive power, and at least one surface 
of the three lenses on the first surface side selected from among the 
lenses having refractive power is an aspherical surface having negative 
refractive power. 

3, The invention of claim 17 relates to a refractive projection optical 
system for forming the image of a pattern on a first surface on a second 
surface by the action of a light -transmitting member r wherein the 
refractive projection optical system has lenses having refractive power, 
at least one surface of the two lenses on the first surface side selected 
from among the lenses having refractive power is aspherical, and the 
condition concerning the relationship between the local principal 
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curvature at and near the optical axis of the aspherical surface and 
the local principal curvature in the meridional direction of the 
peripheral part within the lens effective diameter of the aspherical 
surface is specified. 

The invention of claim 18 relates to a refractive projection optical 
system for forming the image of a pattern on a first surface on a second 
surface by the action of a light-transmitting member, wherein the 
refractive projection optical system has lenses having refractive power, 
at least one surface of the four lenses on the first surface side selected 
from among the lenses having refractive power is aspherical, and the 
condition concerning the relationship between the local principal 
curvature at and near the optical axis of the aspherical surface and 
the local principal curvature in the meridional direction of the 
peripheral part within the lens effective diameter of the aspherical 
surface is specified. 

The invention of claim 19 relates to a method for producing a refractive 
projection optical system where the same specific matters as those of 
the invention of claim 18 are specified. 
. The invention of claim 20 relates to a refractive projection optical 
system for forming a demagnified image of a pattern on a first surface 
on a second surface, wherein the refractive projection optical system 
has, from the first surface side, a first lens group having negative 
refractive power, a second lens group having positive refractive power, 
a third lens group having negative refractive power, a fourth lens group 
having positive refractive power, an aperture stop, and a fifth lens 
group having positive refractive power, and the condition concerning 
the relationship among the synthetic lateral magnifications of the first 
and second lens groups, the distance from the first surface to the lens 
surface of the lens, nearest to the second surface, of the second lens 
group, and the distancebetweenthefirstandsecondsurf aces is specified. 
Claims 21-30 are dependent claims referring to claim 20. 
The invention of claim 31 relates to a method for producing a projection 
optical system where the same specific matters as those of the invention 
of claim 21 are specified. 
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6. The invention of claim 32 relates to a projection optical system for 
forming a demagnif ieci image of a pattern on a first surface on a second 
surface, wherein the projection optical system includes at least one 
light -transmitting refractive member disposed in an optical path of the 
projection optical system, and the condition concerning the relationship 
between the overall thickness along the optical axis of the 
light -transmit ting -member disposed in the optical path of the projection 
optical system and the distance between the first and second surfaces 
is determined. 

Claims 33-41 are dependent claims referring to claim 32. 
The invention of claim 42 relates to a method for producing a projection 
optical system where the same specific matters as those of the invention 
of claim 32 are specified. 

7. The invention of claim 43 relates to a refractive projection optical 
system for forming a demagnif ied image of a pattern on a first surface 
on a second surface, wherein the refractive projection optical system 
includes three or more aspherical lens surfaces, and the condition 
concerning the relationship between the sum of the numbers of members 
having refractive power among the light -transmitting refractive members 
of the projection optical system and the sum of the numbers of members 
having aspherical lens surfaces is determined. 

Claims 44*55 are dependent claims referring to claim 43. 
The invention of claim 56 relates to a method for producing a projection 
optical system where the same specific matters as those of the invention 
of claim 43 are specified. 

8. The invention of claim 60 relates to a projection exposure apparatus 
for projecting a demagnif ied image of a pattern provided on a projection 
original onto a work to expose it, characterized by comprising a light 
source for supplying exposure light in a wavelength band of 180 nm or 
less, an illumination optical system for directing the exposure light 
from the light source to the pattern on the projection original, and 
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a projection optical system disposed in the optical path between the 
projection original and the work and adapted to direct the exposure light 
the intensity of which is 25% or more of that of exposure light passing 
through the projection original and thereby to form a demagnif ied image 
of the pattern on the work. 

Claim 61 is a dependent claim referring to claim €0. 
9. The invention of claim 62 relates to a projection exposure apparatus 
for projecting a demagnif ied image of a pattern provided on a projection 
original onto a work to_expose it, wherein the apparatus comprises a 
light source for supplying exposure light in a wavelength band of 200 
nm or less, an illumination optical system for directing the exposure 
light from the light source to the pattern on the projection original, 
and a projection optical system disposed 1 in the optical path between 
the projection original and the work and adapted to direct the exposure 
light passing through the projection original to the work and thereby 
to form a demagnified image of the pattern on the work, the condition 
concerning the relationship among the intensity of exposure light 
directed from the light source to the illumination optical system to 
the projection original, the intensity of exposure light directed from 
the illumination optical system, the intensity of exposure light entering 
the projection optical system, and the intensity of exposure light 
directed from the projection optical system to the work is determined. 
The invention of claim 64 relates to a projection exposure method where 
the same specific matters as those of the invention of claim 62 are 
specified. 

Claim 65 is dependent claim referring to claim 64 > 
10 . The invention of claim 67 relates to a projection exposure apparatus 
for projecting a pattern provided on a projection original onto a work 
to expose it, wherein the apparatus comprises an illumination optical 
system for supplying exposure light in a wavelength band of 200 nm or 
less to the projection original and a projection optical system adapted 
to form an image varied by a predetermined projection magnification P 
of the pattern on the projection original on the work, the projection 
optical system comprises an aperture stop, a front lens group disposed 
between the aperture stop and the projection original, and a rear lens 
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group disposed between the aperture stop and the work, and the condition 
concerning the relationship between the amount of fluorite of the 
light- transmitting optical material of the projection optical system 
in terms of disk, the focal distance of the rear lens group, and the 
maximum numerical aperture on the image side of the projection optical 
system is determined. 

Claims £3-84 are dependent claims referring to claim 57. 

The inventions of claims 85, 99, 100, 101, 102, 103, 107, 120, 123, 124 

relate to a subject matter that comprises a projection optical system 

specified in claim 67 and is specified in various categories. 

Claim 86-98, 108-119, 120-122 are dependent claims referring to claim 

B5. 

The invention of claim 104 relates to a projection exposure apparatus 
for projecting a pattern on a projection original onto a work to expose 
it, wherein the apparatus comprises an illumination optical system for 
supplying exposure light in a wavelength band of 200 nm or less to the 
projection original and a projection optical system adapted to form an 
image varied by a predetermined pro j ection magnification p of the pattern 
on the projection original, the projection optical system comprises an 
aperture stop, a front lens group disposed between the aperture stop 
and the projection original, and a rear lens group disposed between the 
aperture stop and the work, and the condition concerning the relationship 
among the amount of fluorite of the light -transmitting optical material 
of the projection optical system in terms of disk, the focal distance 
of the rear lens system, and the maximum numerical aperture on the image 
side of the projection optical system is determined, which is a 
modification of the condition specified in claim 67. 
Claims 105, 106 are dependent claims referring to claim 104. 

The groups of inventions of claims 1-10 do not include any common technical 
matters that are novel and not anticipated by the prior art. 
Therefore there are no common technical matters considered to be special 
technical features defined in PCT Rule 13,2. 

The subject matter of group 1 of inventions is known as disclosed in, 
e.g., the cited prior art document JP ( 11-133301, A (tf icon corporation) , 
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June 21, 1999 (21. OS. 99) and relates to a projection optical system 
which is telecentric on both sides, that is, first and second surfaces 
and which has a lens system where separate front and back lens groups 
are provided on both sides of an aperture stop, and the condition specif ied 
in claim 1 is satisfied. The specific technical matters specified in 
claim 1 are not novel ones , and therefore are not considered to be special 
technical features defined in PCT Rule 13,2, 

The inventions of dependent claims directly referring to claim 1 are 
not so linked as to form a single inventive concept and further divided 
into sub-groups {1), {2, 3), (4, 5, 7), (6), (8-12), (13), {14), (15), 
and (57-59, 63, 66) . 

The subject matter of group 6 of inventions -is also known as disclosed 
in r e.g., the cited prior art document JP f 11-133301, A (Ni con corporation) , 
May 21, 1999 {21. 05. 99) and relates to a projection optical system 
having a lens system in which the condition concerning the relationship 
between the overall thickness along the optical axis of a 
light -transmitting refractive member disposed in an optical path of the 
projection optical system and the distance from the first surface to 
the second surface is satisfied. The specific matters specified in claim 
32 are not novel ones. Therefore the specific matters are not common 
technical matters considered to be special technical features defined 
in PCT Rule 13.2. 

Therefore the inventions of dependent claims directly referring to claim 
32 are not so linked as to form a single general inventive concept and 
further divided into sub-groups (32), (33), (34), {35), (36), (37), 
{38-40) , (41) , and (42) . 

Therefore these groups (including sub-groups) of inventions involve no 
common technical matters considered to be special technical features 
defined in PCT Rule 13 .2 and are not so linked as to form a single general 
inventive concept . Therefore, these groups of inventions do not fulfill 
the requirement of unity of invention. 
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